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Torpedo in Tube Ready for Launching. 
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Torpedo in Mid-Air, as It Leaves the Launching Tube. 
Hoisting a 21-Inch Torpedo Aboard After a Trial Run. 


NEW 91-INCH TORPEDO FOR THE UNITED STATES NAVY, SPEED, 36 KNOTS AT 1,900 YARDS RANGE.—({See page 7.] 
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THE PASSING OF THE “ OREGON.” ‘ 

And now it is the “Oregon” that has to go the way 
of all battleships, and pass from the first to the second 
line of defense, to do duty in home waters. This 
announcement will occasion not a little sentimental 
regrét among the American people, who will ever bear 
in mind the long voyage of this battleship from the 
Pacific coast to Cuba, and the brilliant part which she 
played in the chase of the Spanish squadron on its 
filght from Santiago harbor. It seems but a few years 
ago that the ships of this class (“Oregon,” “Indiana,” 
and “Massachusetts”) were heralded as the most pow- 
erfully armed and armored battleships afloat. The 
claim was well made; for not even the big British 
ships of that day could match the combination of 
four if4nch and eight 8-inch guns and 18-inch face- 
hardened armor found in the “Oregon” class. Yet 
these vessels possessed inherent defects as naval de- 
sign and construction advanced, which were bound to 
tell against them. Chief among these was the fact 
that their displacement of something over 10,000 tons 
wus altogether teo small to effectively carry such a 
powerful aggregation of offensive and defensive ele- 
ments. For in order to float such guns and armor at 
all, it was necessary to keep down speed, coal supply, 
and the suppiy of ammunition, to a point which was 
bound ultimately to render these ships unable to re- 
main in our first line of defense. The trend of later 
battleship design is in the direction of giving a ship 
high freeboard, large displacement, and a generous 
supply of ammunition and coal, and the Increased dis- 
placement of about sixty per cent of such a vessel as 
the battleship “Connecticut” over the “Oregon” has 
been given mainly to these features. The main bat- 
tery of the “Connecticut” in numbers and weight is 
no greater than that of the “Oregon,” consisting of 
four 12’s and eight 8's as against four 13's and eight 
8's. In the secondary battery there is an increase 
from four 6-iInch to twelve 7-inch guns. The vastly 
greater power of the broadside is mainly due to the 
great increase in velocity, range, rapidity of fire, and 
energy of the guns. The length of the ships has gone 
up from 348 to 450 feet; the breadth from 691-3 to 
762-3 feet, while the depth, on the other hand, has 
been reduced from 28 to 26% feet, a most important 
advantage for the later ships. Displacement has in- 
creased from 10,288 tons to 16,000 tons, and the speed 
has risen from 16 knots to 18. The normal coal supply 
has risen from 400 tons to 2,000; and although the 
“Oregon” is credited with a bunker capacity of 1,450 
tons as against 2,200 tons for the “Connecticut,” she 
cannot take on that amount without practically sub- 
merging the whole of her water-line armor. In the 
sécond line of defense, however, for service in home 
waters, the “Oregon” still has a useful life of many 
years’ service before her, and in the naval annals of 
the country she is destined to he p!aced high on the 
roll of honor. 

—_———— a Om -CO:— 
WEALTH OF OUR FARMS, 

In view of the vast increase that has taken place 
during the past decade in the number and wealth of 
our industrial establishments and in the value of our 
manufactured products, it will be surprising to many 
people to learn that our farms still greatly exceed 
in value and as a source of revenue every other 
source of wealth, not even excluding our great manu- 
facturing enterprises. The wealth production of the 
farms of the United States reached in 1905 the high- 
est amount ever attained in this or any other country, 
the total figure being nearly six and one-half billion 
dollars. Four of the crops reached new records as to 
value, namely, corn, hay, wheat, and rice. Corn ex 
_ eeds previous yields both in amount and in price, 
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wheat, and rice reached new figures as to 
value only. The general average of production was 
high in the case of every crop, and the prices ran 
higher still. The Secretary of Agriculture estimates 
that in addition to the enormous yield of wealth, the 
farms of the country have themselves increased in 
value during the past five years by over six billions of 
dollars; and he puts’ the matter dramatically when he 
states that with every going down of the sun during 


and hay, 


the past five years, there has been registered an in- 
crease of three million four hundred thousand dollars 
in the value of the farms of the country. An analysis 
of the principal crops for the year shows that corn 


reached its highest production with 2,708,000,000 bush- 
gain of 42,000,000 bushels over the very 
profitable year of 1899. The hay crop is valued at 605 
million dollars; cotton at 575 millions; wheat at 525 
millions; oats, 282 millions; potatoes, 138 millions; bar- 
ley, 58 millions, and tobacco at 52 million dollars. Very 
remarkable is the increase of 54 million dollars in the 
value of dairy products, which reached the total valua- 
tion of 665 million dollars. The farmer’s hen, says 
the Secretary, is becoming a worthy companion to the 
cow, the annual production of eggs being now 20 bil- 
lions. Poultry products have climbed to a value of 
over half a billion dollars, so that poultry competes 
with wheat for precedence. The total value of horses 
is estimated at £1,200,000,000. There are over 17% 
million milch cows, valued at nearly half a billion 
dollars. During the year farm produce to the value 
of 827 million dollars was exported. During the last 
sixteen years the domestic exports of farm products 
have amounted to 12 billion dollars, or one billion dol- 
lars more than enough to buy all the railroads of the 
country at their commercial valuation. Clear evidence 
of the prosperity of the farmer is seen in the fact that 
under a recent amendment of the national banking 
law, allowing the establishment of banks with a capi- 
talization of less than $50,000, there have been 1,754 
such banks established in the last year. nearly every 
one of which, says the Secretary, is located in a rural 
community and the capital furnished by farmers. For 
the first time in the financial history of the South, the 
deposits in that region exceed one billion dollars. 
Should there be no relapse from his present position 
as a wealth producer, three years hence the farmer wil? 
find that the farming element, which forms thirty-five 
per cent of the population, has produced an amount of 
wealth within the preceding ten years equal to one- 
half of the entire national wealth produced in three 
centuries. 


els, a clear 


SINGLE-PHASE LOCOMOTIVES ON DIRECT-CURRENT 
TRACKS. 

The announcement that the New York, New Haven 
and Hartford Railroad intended to operate single- 
phase locomotives over the direct-current section of 
the New York Central lines, which lead into the 
new terminal station, elicited a strong protest from 
Mr. Sprague, the inventor of the multiple system of 
control. He expressed regret that the company had 
not adopted a system more in harmony with that 
which was being laid out at such vast expense by the 
New York Central, and his letter suggested that there 
would be certain difficulties of operation attending 
the introduction of the single-phase locomotive into 
the new terminal. In the course of a reply by the vice- 
president of the New Haven road, it is stated that the 
new electric engines ordered by his company are of 
the interchangeable type, and that they are expressly 
designed to operate under all practical conditions 
within wide limits. They will be able to use both al- 
ternating and direct, high-tension or low-tension al- 
ternating current, to take current from the third rail 
or from overhead conductors at heights varying be- 
tween 14 feet and 22 feet; and to operate with equal 
facility on either or both of the two track levels at 
the Grand Central station. 

It is stated by this official that on sections equipped 
for direct current the single-phase locomotives will 
operate in every respect as direct-current engines of 
high commercial efficiency, and on sections equipped 
for alternating current, they will show still higher effi- 
clency. The public ig assured that the adoption of 
this most flexible type of engine by the New Haven 
Company will introduce no new features or difficulties 
in the track equipment or operation of the Grand Cen- 
tral terminal, and will not entail upon the New York 
Central the necessity for the expenditure of an addi- 
tional dollar nor the transposition of a wire. 

Now, the above is all very good as far as it gos, 
which is not very far. If the event prove to be as 
good as the prediction, both the New Haven Company 
and the traveling public will be subjects for con- 
gratulation, The latter, and especially those New 
York commuters whose rare good fortune it has been 
to use the New Haven line, may be pardoned fer their 
solicitude lest that company, in any steps that they 
might be taking that would affect their suburban serv- 
ice, were dctuated more by considerations of their own 
profit than of the convenience of the traveling public. 
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WATER POWER AT HIGH PRESSURE. 

One cubic foot of water per second, falling 1,000 
feet, develops more than 11 horse-power. 

This striking fact may well call attention to the 
great, undeveloped water powers in all of the moun- 
tainous sections of the United States. Hundreds of 
such powers now go to wasté almost unnoticed, be- 
cause of the common idea that a large volume of water 
is necessary where much energy is to be developed. 
As a matter of fact, many an unpretentious mountain 
brook expends enough power in grinding its rocky bed 
to turn the wheels of a great city. 

Proof of this is easily reached by considering the 
figures for rainfall, runoff, and elevation that apply 
to large parts of the country. Take, for illustration, 
an annual fall of rain and snow that amounts to 36 
inches of water on a level, and is generally reached in 
the higher parts of the New England, Middle, and 
Southern States. With this rainfall each square mile 
of territory receives 83,635,200 cubic feet of water an- 
nually. This water must either soak into the ground 
and reappear elsewhere in springs, or evaporate, or 
else run off over the surface of the ground, and a part 
moves in each of these ways. That portion which runs 
off over the surface is available for power production. 
If a quantity of water represented by a depth of one 
foot on a level runs off over the surface of the ground, 
each square mile furnishes 27,874,400 cubic feet an- 
nually. This volume of water develops some 86,700 
horse-power hours, if allowed to fall 1,000 feet. On 
the assumption that the flow of water will be regu- 
lated, and used during only 3,000 hours per year, the 
runoff of a depth of one foot from one square mile will 
generate 28.9 gross horse-power during 300 days of 
ten hours each, under the conditions named. With 
any variation of the water head from 1,000 feet, the 
power will, of course, vary in like proportion. That 
is, a fall of 500 feet would develop 14.4 horse-power 
during 3,000 hours with the volume of water named, 
and a fall of 2,000 feet would yield 57.8 horse-power. 
So too the number of horse-power hours will vary 
directly with the total quantity of water available. 
The ratio of the volume of water passing down the 
bed of a stream to the volume that annually falls on 
its drainage area, known as the percentage of runoff, 
is very irregular in different cases, and ranges from 
less than one-tenth to fully seven-tenths. For many 
of the streams in the mountainous parts of the States 
along the Atlantic coast-a runoff of 50 per cent is not 
too high. With an annual precipitation of 36 inches 


of water on a level, a runoff Sf 50° per “cent gtves a 


stream of 41,817,600 cubic feet of water per year from 
each square mile of its drainage area, or a discharge 
of 3.87 cubie feet per second during 3,000 hours. This 
rainfall and runoff combined with a fall of 1,000 feet 
thus yield about 129,900 horse-power hours for each 
square mile of drainage area. If this amount of en- 
ergy is used at a uniform rate during 3,000 hours, it 
develops 43.3 horse-power. From these figures it may 
be seen that a small drainage area will often supply 
enough water to develop a very large power, if a head 
of 1,000 or more feet can be obtained. A small moun- 
tain stream will often have between one and two miles 
of drainage area per mile of length, even where locat- 
ed in a very narrow valley, so that the runoff from 
twenty to fifty square miles is available within a few 
miles of its source. With a drainage area of fifty 
square miles, the runoff on the basis of the above mod- 
erate assumptions would develop 2,165 gross horse- 
power during 3,000 hours per year, or 6,495,000 horse- 
power hours. 

In order to make this energy available for useful 
work, there must in every case be a large storage ca- 
pacity, because the fall of water is very irregular from 
day to day and month to month. Small streams in 
mountainous country often show maximum discharge 
rates that are twenty to fifty times as great as the 
minimum, and this great variation in the discharge 
gives such streams small value for power production, 
before a relatively large storage capacity is provided. 
Take, fer illustration, the case assumed above, with 
a drainage area of fifty square miles and an annual 
runoff represented by a depth of 18 inches of water 
on a level over this drainage area. With most of 
the annual rainfall concentrated in the smaller part 
of the year, it might be desirable to provide a storage 
capacity for one foot depth of water on a level over 
the entire drainage area. This would mean the stor- 
age of fifty times 27,878,400 cubic feet of water, or 
1,393,920,000 cuble feet. With an average depth of 
20 feet in this reservoir, its area would be 2.5 square 
miles, or one-twentieth of the drainage area. Such a 
reservoir might inyolve only a moderate investment in 
a hilly country With deep valleys. 

California and the entire Rocky Mountain region af- 
ford the best opportunities for the development of 
water power under high heads, because of the great 
changes in el m there, and numerous examples 
of such powers af to be found in these sections. One 
such is the hyd ric plant on Bear Creek that 
delivers. energy t® the 33,000-volt transmission that 
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runs to Los Angeles. At this plant the head of water 
is more than 1,900 feet, so that one cubic foot of water 
per second develops twenty gross horse-power. » In 
Colorado, near Pike’s Peak, an electric plant is oper- 
ated with water under a head of 2,500 feet, which is 
believed to be the greatest in this country or the 
world, that has been developed. While such heads of 
water cannot, perhaps, be duplicated at developments 
in the East, numerous cities exist along the Appala- 
chian chain of mountains, from Maine to Georgia, 
where water heads of 500 to 1,000 feet can be obtained 
for power plants. At a recent development in New 
England, a head of about 470 feet was procured for a 
pipe line some three miles long. The drainage area 
of the stream above the dam where the head of this 
pipe is located is only 15 square miles, and of this 
area the reservoir behind the dam covers 800 acres. 

As there are 640 acres to the square mile, this reser; 
voir covers 8.3 per cent of its drainage area. The stor- 
age capacity of this reservoir is 435,000,000 cubic feet, 
which represents a layer of water 1.01 feet thick on a 
level over its entire drainage srea. In a case where 
the total drainage area is 24 square miles, the stor- 
age reservoirs cover 1,120 acres and have a combined 
capacity of 498,000,000 cubic feet of water. The 
generating station where the runoff from this 24 square 
miles is utilized under a head of 222 feet has a ca- 
pacity of 1,600 kilowatts. Plans for a plant in the 
Berkshire Hills of Massachusetts, not yet built, show a 
water head of more than 800 feet. 





THE DEVELOPMENT OF THE CAPITAINE PRODUCER- 
GAS MARINE ENGINE. 

The application of the Capitaine producer-gas marine 
engine, the possibilities of which have been demon- 
strated in a very practical manner by the Thorny- 
croft Shipbuilding Company, is being extensively de- 
veloped in Great Britain. So far the utilization of this 
system of generating power has been confined to small 
vessels, the Thornycroft Company having only com- 
pleted arrangements with the inventor to this end. 
The rights to manufacture and apply the invention to 
large vessels have been acquired by Messrs. Beard- 
more & Co., Ltd., who are carrying out some interest- 
ing experiments to this end. 

This firm has under construction an installation 
of 500 horse-power, and this is by far the largest en- 
gine of this type that has been so far undertaken. 
Under these circumstances the construction of such 
an engine presents several problems that have not had 
49-be. encountered in the ease of the smaller-powered 
plants. Yet there is a great opening for this type of 
engine, not only for propelling purposes, but for auxil- 
jary machinery purposes, especially where weight of 
machinery and economy in coal consumption are of 
vital importance. The‘total weight of such an en- 
gine is about 75 per cent of the ordinary engines and 
boilers, while the fuel consumption is 50 per cent 
less. 

This 500-horse-power plant will comprise five cyl- 
inders of the vertical type, working on the Otto cycle 
principle, and fitted with a suction gas producer 
specially designed to work continuously with ordinary 
bituminous coal. The ‘framing of the engine is of 
plate steel exclusively with the exception of the cyl- 
inders, which are the only large parts of cast iron. 
By means of this design a rigid yet light construction 
is obtainable. 

The builders have also designed a new type of re- 
versing gear, which possesses several interesting and 
novel features. This gearing will enable the engine 
to run in either direction and dispense with feathering 
propellers, bevel gearing, and so forth for reversing. 
The gas producer is also being arranged so as to sup- 
ply the engines with gas free from tar, and is to be 
fired by a mechanical stoker so designed as to prevent 
the formation of clinker when using bituminous coal. 

When this engine is completed, it will first be sub- 
mitted to exhaustive and severe trials on land under 
conditions resembling as near as possible those ob- 
tained at sea. If they should prove satisfactory, it 
will then be installed upon a Glasgow coasting steam- 
ship, and the firm will then proceed with the construc- 
tion of an engine of 1,000 horse-power, for which the 
designs have been prepared, but the construction of 
which has been postponed until the results of the 
500-horse-power engine have been obtained, so that 
any disadvantages or weak points that may develop 
May be eliminated from the larger engine. The engine 
Row in hand will be completed and tested within the 
next two months. 

That there are great possibilities for this system of 
generating power is evidenced by the practical interest 
that is being shown in the invention by the British 
Admiralty, who are also constructing a high-powered 
engine at Manchester, and which will also be subjected 
to a series of severe trials by the naval engineers. If 
the invention can be proved to be as successful in the 
larger sizes as it has been in smaller craft, it has a great 
future as the power generator in large vessels, and 
specially in bucket dredges and towing craft, where 
® maximum of power is desired at the minimum of 
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expense, both as regards initial cost, space occupied, 
weight, and economical coal consumption. 


EYBRIDIZATION OF PLANTS. 
BY W. BR. GILBERT, 

It is a singular fact that it is only during the past 
century that hybridization, or cross-breeding of plants, 
has been practised. > 

Lord Bacon, more than 300 years ago, seems to have 
foreshadowed it, but it was generations before anyone 
attempted to solve the mystery. 

Lord Bacon wrote: “The compounding or mixing 
of plants is not yet found out, which if it were, it 
would be one of the notable discoveries, for so you 
would have great varieties of fruits and flowers yet 
unknown.” 

Who was the first to cross a fruit or flowers we have 
no data to prove, but Mr. Knight, of Chelsea, England, 
was very much interested in, and practised the art of 
hybridization. When the secret was found out the 
practice soon became common, and some enthusiastic 
amateur horticulturists engaged in.it. Since then the 
art of hybridization has been followed by many, and, 
as Bacon suggested, greatly improved and unknown 
varieties of fruits and flowers have been produced in 
rich abundance. 

Perhaps in the amelioration of fruit it has been im- 
portant, now marvels of the hybridist’s skill are crowd- 
ing upon us, and they seem to accomplish their aims 
with a certainty that is remarkable—for instance, in 
the case of the stoneless plum which Mr. Burbank, 
of California, after twenty-five years of study and ex- 
periment has been able to give to the world, and now 
the coreless apple of Mr. Spencer. It has taken these 
gentlemen years to accomplish the object they had in 
view, but to raise a néw grain, fruit, or flower or 
vegetable of greatly superior qualities is worth a life- 
time of patient and persevering effort, because it con- 
tributes to the welfare of the human race, and the com- 
fort of the lower animals. 

Cross-breeding is the most important, useful and 
fascinating branch of horticulture and sometimes very 
remunerative. 

In order to obtain a new variety it is only necessary 
to exercise some judgment, and select two parents of 
certain qualities which are of the same, or of very 
closely allied species, and cross them for a new inter- 
mediate variety, which will blend the good points of 
both, and thereby effect an improvement; thus an early, 
but insipid pear, if crossed with one of fine flavor, but 
lacking the désirable qualities as to habit of growth 
or productiveness, will be likely to bring a variety 
which in some essential points will surpass either of its 
parents. 

The “Goe’s Golden Drop” plum was raised by crossing 
the Green Gage with the Magnum Bonum plum; the 
Elton cherry was raised by crossing the Byarrean 
with the White-heart, and the combinations have pro- 
duced the two invaluable fruits mentioned. 

The power to cross-breed is limited by a wise pro- 
vision of nature to prevent the generation of monstrosi- 
ties. A cross-bred plant is a sub-variety raised be 
tween two varieties of the same species, Some nearly 
allied species are capable of fertilizing each other and 
these are pure hybrids or mules, and, like animals so 
bred, are incapable of producing perfect seed. No one 
has ever succeeded in causing the pear to fertilize the 
apple, or the gooseberry the currant. Before people 
were so well informed on these subjects as they now 
are it was believed that wonders could be brought 
about by fertilizing an orange with a pomegranate or 
a red rose with a black currant, but these fancies are 
no longer accepted as being possible. 

Now, as to the modus operandi of the artificial cross- 
ing of plants. Take the blossom of a cherry, for an 
example, which is directly connected with the embryo 
seed; the numerous surrounding threads are the 
stamens at the summit of which are little sacks which 
secrete the powder called pollen. The pistil has its 
base in the embryo fruit and at its summit is the 
stigma; the pistil is also called the style, and is the 
stalk or tube between the ovary and the stigma; on 
this stigma is a sticky substance, when it has arrived 
at maturity, to which the pollen adheres and thus 
the seed is fertilized. Now, if we fertilize the pistil 
of one flower with the pollen of another we shall ob- 
tain a variety with the characteristics of both parents. 

The process of obtaining crosg breeds is easily per- 
formed. When the tree blooms, which we intend to 
make the mother of the improved race, we select one 
of the blossoms not fully expanded; with a pair of 
sharp scissors we cut off the antlers or pollen sacks. 
As socom as the blossom is fully expanded, collect with 
a@ camel-hair brush the ‘pollen from a fully blown 
flower taken from the tree we intend to be the male 
parent. Apply the pollen, and leave it upon the point 
of the stigma. It is safe to cover the flower thus oper- 
ated upon with a bag made of thin gauze to prevent 
insects getting beforehand with us in applying the 
pollen. To sum up, the two essential points are: 


_—— 





‘First, to be very careful to remove the antlers before 


they are sufficiently mature to have fertilized the pistil; 















second, to apply the pollen when it_is In perfection, 
that is, dry and powdery, and when the stigma is 
moist and in condition to assimilate it. Seedless fruit 
is produced by removing the pistil before it has been 
pollenated, so that the fruit will form and contain but 
few if any seeds, and by selecting those which have 
the least seed and repeating the process in course of 
years seedless varieties will be the result. 
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SCIENCE NOTES. 

For the purposes of studying the causes of sorotchte 
or mountain sickness, and the influence of the tem- 
perature and climate of high altitudes upon general 
nutrition, two eminent French medical authorities, 
Drs. Guillemard and Moog, during last July made a 
stay at the Mont Blanc observatory with the astron- 
omer M. Janssen. According to the results of their 
investigations the diminished tension of the oxygen of 
the atmosphere clogs the process of oxidation, and this 
sets up an elaboration of toxic substances, the reten- 
tion of which causes symptoms of autointoxication and 
accounts for the symptoms of mountain sickness. Ac- 
climatization, however, results in a few daye, and the 
symptoms pass away under circumstances resembling 
those accompanying the passing of the crisis in in- 
fectious maladies. 


In the northern hemisphere the greatest cold seems 
to have been observed at Werchojansk, in Siberia, 
where it is stated that the thermometer goes down as 
low as —69.8 deg. C. However, according to the infor- 
mation which has been brought by the Russian artist 
Borrissoff, certain parts of Neva Zembla seem to show 
at least as low a temperature as the above. The Bulle- 
tin of the Société Astronomique states that in an 
excursion which M. Borrissoff made lately in the 
Strait of Matotchkin, he discovered underneath a case 
a box containing two thermometers, one a maximum 
and the other a minimum-recording thermometer. it 
is supposed that these instruments belonged to Héfer, 
an Austrian geologist, who made an expedition to this 
spot in 1872. One of the thermometers was found to 
have registered the temperature of +15 as a maximum, 
while the second instrument showed that the greatest 
cold had been —70 deg. C. This value seems to be 
the extreme cold which has been reached in this 
region for thirty years past. 


The variations in the thickness of the hair upon the 
same individual have been studied by the Japanese 
scientist Matsura and he makes some interesting ob- 
servations, It is known that in certain diseases we 
find among other differences of growth, very marked 
variations in the growth of the finger nails both in 
length and thickness. It is found that the hair is also 
influenced, and all the affections which act upon the 
general health bring about a diminution in the thick- 
ness of the hair. The medullary layer may even be 
interrupted and the hard layer which it contains may 
disappear. Observations made upon a hair will there- 
fore show the variations in thickness according to cer- 
tain maladies and the length of the affected part or 
the thinner portion of the hair gives an idea of the 
duration of the malady, and even of slighter affections. 
The variations are naturally more strongly marked in 
the case of coarse-haired races than for others. Pro- 
vided the hair had never been cut, the subject would 
have his pathologic history written, so to speak, in 
capillary terms. 


A new process for the manufacture of hydrogen gas 
has been brought out in Europe not long ago, and is 
designed to replace the usual method of sulphurie acid 
and fron or zinc. In the new process the reaction of 
the alkaline hydrates upon metallic aluminium is 
utilized. This reaction is 2Al4+-3Na0OH == 38H+AlI0.Na,. 
When once commenced, the metal is attacked by the 
soda solution with great energy. The gas is produced 
very rapidly and the liquid heats up to the boiling 
point. Theoretically we need 0.810 kilogramme of 
aluminium and 3.6 of caustic soda to produce 1 cubic 
meter of hydrogen, but in practice owing to the im- 
purities in the metal and the soda, we require 4.68 
kilogrammes of caustic soda. The process gives some 
advantage as to saving in material which is to be trans- 
ported, seeing that we need but 5 kilogrammes of 
material per cubic meter of gas, while the acid proc- 
ess takes 7 kilogrammes. But the cost of production 
is much higher and comes to at least $0.72 per cubic 
meter. This process was used by the Russian aerostatic 
corps during the recent war. 


a mH 


An interesting effort to apply the Parsons turbine to 
locomotive propulsion is being made by Mr. Hugh Reid. 
a well-known British locomotive engineer. This in- 
ventor has designed a self-contained electrical loco- 
motive, which will generate its own current by means 
of a boiler and a condensing Parsons turbine, He has ~ 
also devised an air-cooled condenser of somewhat 
novel design for use with the same, and the forthcom- 
ing experiments with this e are being antici- 
pated with great interest by British éngineers, _. 
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A NEW DETERMINATION OF THE QUITO ARC OF THE 
MERIDIAN BY THE FRENCH GEODETIC 
COMMISSION OF ECUADOR. 

BY JA0QUES BOYER. 

At its meeting at Stuttgart, in 1898, the Interna 
tional Geodetic Association decided upon a redetermi- 
nation of the arc of the meridian measured in Peru 
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was reserved for the following years (1902-1905). In 
addition, in order to obtain the exact altitudes of the 


stations, it was necessary to run a careful leveling 
survey from one of them to the sea. The programme 
of the expedition also included geological studies, the 


collection of topographical data for a reconnaissance 
map on a scale of 1 to 200,000, based upon a very 
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the difference of longitude between Riobamba and 
Quito by means of telegraphic signals exchanged with 
M. Gonessiat, of Lyons, who had installed himself in 
the observatory at Quito. This observatory was built 
by the government of Ecuador a few years ago but is 
yet unprovided with observers! 

After the completion of these operations the geo- 
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possible in the 


eighteenth cen- 
tury. 
The United 


States offered to perform the work if France, to which 
nation it properly belonged, should decline to under- 
take it. Naturally, however, the government of the 
French republic felt bound, in honor, to continue to 
play ite historical réle and sent to Ecuador Capts. 
Maurain and Liacombe, who explored the Cordilleras 
from southern Colombia to northern Peru (July to 
November, 1899). 

In their report they showed that this region, which 
is crossed by 
two high paral- 





The Astronomical Station at Tulcan. 














exact triangulation, and a study of the native tribes, 
and the fauna and flora of Ecuador by Dr. Rivet. 

The determination of the fundamental base, about 
10 kilometers long, at Riobamba, was not made with- 
out difficulty. The surveyors arranged along the se- 
lected alignment a series of microscopes whose axes 
coincided exactly with a vertical plane passing through 
the extremities of the base, and then observed a bar, 
4 meters in length, through each pair of microscopes 


Terminal Monument of the Riobamba 


in Colombia, it 
became neces- 
sary to abandon 
t he northern 
part of the proposed arc and to seek a new terminal 
astronomical station and a new base in Ecuador. 

Capt. Lallemand made a reconnaissance of the Car- 
chi country, built a temporary observatory near Tulcan 
and selected the plateau of San Gabriel de Tusa for 
the location of a base, which he measured four times 
with the Jaderin wires, with the assistance of Capt. 
Perrier and Dr. Rivet. 

These operations were conducted with difficulty and 
nearly always 
in the rain. Af- 


Base 








ter bravely ac- 


lel mountain 

ranges, is ad- quitting him- 
mirably well self of this fa- 
adapted to the tiguing task, 


e sta blishment 
of a meridional 
chain of  tri- 
angles, with 
apices formed 
by peaks, taken 
alternately from 
the two Cordill- 
eras. 

Finally, after 
a report by M. 
Poincaré and 
aon appropria- 
tion by the 
French  parlia- 
ment, the task 
was confided to 
the geographi- 
cal service of the French army. On December 9, 1900, 
the vanguard of the expedition, commanded by Capts. 
Lallemand and Maurain, started for Ecuador, and on 
June 1, 1901, the main body landed at Guayaquil with 
twenty tons of scientific apparatus, which had to be 
carried, mainly on mule-back, over bad roads to the 
pass of Chimborazo, more than 13,000 feet above sea- 
level. A month later the litt'e geodetic caravan, by 
order of Col. Bourgeois, had reassembled at Rio- 
bamba. The ac- 











A Geodetic Monument in the Cordilleras. 


in succession. The bar really consisted of two 
parallel bars, one of copper and the other of platinum, 
the difference of expansion of which indicated the sur- 
rounding temperature and, consequently, afforded data 
for the reduction of the observations to zero. The 
wind and the blinding, sandy dust raised by it com- 
pelled the observers (Capts. Perrier and Liacombe) to 
begin work very early in the morning and to stop at 
one o'clock in the afternoon. They were able, how- 


Capt. Lallemand 
finished the con- 
struction of all 
the monuments: 
of the northern 
section of the 
are, while 
Capts. Maurain 
and Perrier de- 
termined 
latitudes of the 
two end sta- 
tions. the south- 
ern one at Paita, 
Peru, and the 
northern one at 
Tulcan, Ecua- 
dor, and thus 
fixed the length of the arc of the meridian at 5 deg. 
53 min. 33 sec. 

From this time onward the French officers, divided 
into three groups, devoted themselves to secondary 
geodetic observations along the line from Tulcan to 
Paita, passing through Riobamba and Cuenca. Capt. 
Perrier occupied the northern stations of Troya and 
Mirador (3,500 and 3,800 meters above sea level), 
while Capt. Maurain and M. Gonessiat operated in the 
center and Capt. 
Liacombe in the 








companying 
photographs 
give an idea of 
the life of the 
detachment o n 
the Andean 
plateau. A few 
tents, equipped 
with rudimen- 
tary furniture, 
scattered about, 
a portable house 
for the observa- 
tion plier and 
azimuth circle, 
and some rather 
primitive kitch- 
en apparatus 
completed the 
camp. The work 
of the expedition 
was arranged ir 
the following 
Manner: First 
came the funda- 
Mental geodetic and astronomical operations, including 

the measurement of the base line, the determination 

of the latitudes of the stations at the center and the 

ends of the arc, and the measurement of certain differ- 

enees of longitude, for example, between the principal 

station at Riobamba and the observatory at Quito.g¢ 
The measurement of angles and bases of verification 











The Geodetic Station at La Loura de Quito (Ecuador), 
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ever, to advance the bar about ninety times each day, 
thus measuring a length of 360 meters, with an error 
not exceeding ene part in 450,000, The same ‘base 
was afterward measured twice with the more practi- 
cal arfd less cumbrous Jéderin apparatus of metal wire. 

VWeanwhile, Capt. Maurain set monuments on the 
peaks near Riobamba, and Col. Bourgeois determined 








south. Soon af- 
terward all 
these observers 
returned to. 
France after 
having complet- 
ed the redeter- 
mination of the 
Quito are. In 
the course of 
their five years’ 
labor they were 
forced to sur- 
mount all sorts 
of obstacles, 
from the inclem- 
ency of the 
weather to the 
hostility of the 
natives, who de- 
stroyed the 
monuments. 

The following 
is a typical ex- 
ample of these difficulties. Because of fogs, ten weeks 
were consumed at Mirador in making observations 
which could be made in less than a week in France. 
In this work, therefore, not only were scientific know!- 
edge and experience of the utmost importance, but 
the partictpants In the labors of the expedition had to 
possess patience, perseverance, and courage. 
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THE NEW TURBINE TORPEDO OF THE UNITED 
STATES NAVY. 

‘It is always difficult to ascertain just what other 
navies are doing in torpedo work, because special 
secrecy is maintained with regard to what is still con- 
sidered to be one of the deadliest 
forms of naval warfare; but the new 
turbine torpedo, known as the Bliss- 
Leavitt model, which has _ recently 
been adopted by the United States 
government, furnishes the American 
navy with what is probably the speedi- 
est and most effiective weapon of the 
terpedo type in existence. 

The readers of the ScrentTIFIC AMERI- 
cAN have been made familiar with the 


Whitehead torpedo of the standard 
type. The new weapon conforms, in 
its external appearance and in the 


leading features of its internal sub- 
division and method of control, to the 
Whitehead, but in size, power, speed, 
range, and accuracy it far surpasses it. 
The Whitehead of the standard type 
as used in the United States navy has 
a speed of 28 knots and a range of 
about 1,200 yards, and about 22 knots 
at 2,000 yards. The new torpedo has 
a range, guaranteed by contract, of 
3,500 yards, and its speed is 28 knots 
at this range and 36 knots at 1,200 
yards range. The United States government has been 
so well satisfied with the new weapon that contracts, 
amounting to several millions of dollars, have been 
awarded for the construction of this type of tor- 
pedo, which, from this time on, will be the only type 
used in the navy. Two sizes are being made: one, 
18 inches in di- 
ameter, which 
can be fired from 
the existing 18- 
inch tubes on our 
battleships an d 
torpedo boats; 
and the other, a 
much larger and 
more powerful 
torpedo, 21 inches 
in diameter. The 
18-inch torpedo of 


an effective range 
of 2,000 yards and 
a speed of 33 
knots, and 100 of 
this type have 
been contracted 
for, while of the 
larger 21-inch, 
300 are called for 
by the contract. 
Thirty of the 18- 
inch and two of 
the 21-inch have 
been delivered ai 
the torpedo sta- 
tion at Newport, where officers and men are instructed 
in torpedo work under probable war conditions. 

By the courtesy of the Bliss Company our repre- 
sentative was recently given an opportunity to study 
the construction of the new torpedo in the special de- 
partment of the works set apart for torpedo work. The 
new 21-inch type consists essentially of three sections. 
First, the head containing the ex- 
plosive; then the central flask in 
which the compressed air for driving 
the torpedo is stored; and last, the 
after body, which contains the tur- 
bine for operating the propellers, the 
immersion chamber for regulating 
the depth of the torpedo beneath the 
surface of the water, and the gyro- 
scope gear by which the torpedo ir 
automatically steered and maintained 
on its proper line of flight. 

The head is a beautiful specimen 
of hammered sheet-metal work. It is 
formed in two halves, divided longi- 
tudinally, the edges of the joints be- 
ing made with a square, saw-tooth 
form and brazed together. The war 
head, which, as distinguished from 
the practice head, is used only in ac- 
tual hostilities, is loaded with 132 
Pounds of gun-cotton, containing 25 
ber cent of moisture. The gun-cotton 
fs packed in disks through the center 
of which is a hole that contains a 
Cartridge primer of dry gun-cotton 
for detonating the charge. The 
Small propeller carried at the ex- 
treme point of the torpedo is for pre- 
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venting premature explosion, which it does by locking 
the firing pin. When the torpedo enters the water, 


the revolution of the propellers releases a sleeve, which 
uncovers the firing pin, putting it in position to strike 
the detonating primer the instant that the torpedo finds 





Note the two 4-bladed propeliers ; the two vertical steering rudders; and the horizontal submergence rudders. 


The Tail of the Torpedo. 


its mark. The central body, or shell of the torpedo, 
occupies a little more than one-half the total length. 
It is made of a special forged steel of an elastic limit 
of at least 90,000 pounds. The rough forging is over 
1% inch in thickness, and it is bored and turned down 
in the lathe to a finished thickness of 7-16 of an inch. 





The small propeller at the head by revolving releases the firing pin as soon as torpedo entere the water, To the right is seen the principal valve group. 
A Completed 21-Inch Bliss-Leavitt Torpedo. 


The “flask,” as the central portion, or air chamber, is 
called, is to the turbine engine of the torpedo what the 
boiler is to the reciprocating engine of a steamshfp. It 
is charged at an initial pressure of 2,225 pounds to the 
square inch. 

The after portion of the torpedo, or the tail, contains 
in its forward end the wonderful little torpedo engine 





A finished warhead is shown on the bed of the lathe, It carries 182 pounds of gun-cotton. 


Tail of Torpedo in the Lathe. Finishing the Joint. 
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which drives the propeller, It is of the Curtis com- 
pound type, and consists of a central row of fixed 
blades and two wheels, one 11% inches and the other 
nearly 12 inches in diameter. There are two propel- 
lers, adapted to run in opposite directions, one being 
fixed upon the central shaft, and the 
other upon an enveloping outer shaft. 
The turbine runs at a speed of about 
10,000 revolutions per minute, which 
is reduced by suitable gears to a speed 
of 900 revolutions for the propellers. 
At this speed the turbine developed 
about 160 horse-power, the correspond- 
ing speed being 40 knots an hour, 
although the contract speed required 
by the government is only 36 knots, 

Immediately astern of the compart- 
ment containing the turbine is the 
wonderfully ingenious and delicate ap- 
paratus for maintaining the proper 
depth of immersion and for steering. 
The regulation of the depth is effected 
by means of a vertical diaphragm, on 
one side of which is the water, which 
is allowed to enter by holes provided 
in the shell for that purpose, and on 
the other side a series of coiled 
springs, the water pressing against the 
diaphragm on one side, and the springs 
pressing the diaphragm in the oppo- 
site direction on the other side. The 
springs are adjusted so that their pressure shall exactly 
equal the pressure of the water at the given depth at 
which the torpedo is te travel. If the torpedo de- 
scends below that depth, the water pressure, overcom- 
ing the spring pressure, pushes the diaphragm in- 
wardly. If the torpedo is above the desired depth. 
the springs over- 
come the water 
pressure, and 
push the dia 
phragm outward- 
ly. The center of 
the diaphragm is 
attached to cer- 
tain levers and 
rods, which pass 
through the tail 
of the torpedo 
and act on a pair 
of horizontal rud- 
ders, throwing 
them up or down, 
according as the 
diaphragm is 
pressed inward or 
outward, and thus 
correcting the 
deviation of the 
torpedo from the 
horizontal plane 
at which it is de- 
signed to travel. 

Astern of the 
immersion cham- 
ber is located the 
steering gear. This is a modification of the principle 
employed in the Obry gear, and depends upon the 
well-known tendency of a gyroscope to maintain itself 
in its original plane of rotation. The Obry gear was 
given its high velocity by means of a coiled spring 
which was released at the moment of firing. In the 
Bliss-Leavitt torpedo the spring is dispensed with, and 
a small reaction turbine is used in 
its place. This consists of a disk 
with a series of discharge orifices 
arranged tangentially to the circum- 
ference, which are fed with com- 
pressed air. The air rushing trom’ 
the orifices reacts on the disk, and 
turns it exactly in the same way as 
did the pipes on Hero's original tur- 
bine of two thousand years ago. If 
the torpedo tends to deflect to the 
right or to the left, this little gyro- 
scope turbine maintains its original 
position, and its angular motion with 
regard to the torpedo (or to speak 
more accurately, the angular motion 
of the torpedo about the gyroscope) 
serves to actuate a very ingenious 
mechanism, which turns the vertical 
rudders to the right or eft, and cor- 
rects the deviation. The turbo-gyro- 
scope is driven at a speed of 18,000 
revolutions per minute. 

Of course, the most interesting fea- 
ture in the building of the new. tor, 
pedoes is the construction of the won- 
derfully efficient little turbine engine 
that drives them. The Bliss Com- 
pany has designed a very effective - 








8 


machine for cutting the buckets of the turbine wheels. 
The whole wheel is made out of a single disk of steel, 


the buckets being integral with the wheel. The ma- 
chine for cutting the buckets resembles a double-spin- 
die lathe. The work is held in a horizontal position 
on the tall stock, and two cutters alternately advance 
toward the rim of the wheel, make a cut of the de- 
sired curvature and recede, leaving the wheel free to 
revolve sufficiently to bring the next bucket into posi- 
tion for another cut. One cutter operates on one wall 
of the bucket, and the other on the opposite wall. The 
result is a wheel of perfect form, carrying a highly 
finished surface. It should be mentioned here that 
the remarkably high efficiency in speed and range of 


the new torpedo is due to the use of a superheating 
process applied to the compressed air. This consists of 
a flame which is automatically ignited, the instant the 
torpedo is launched from the tube, and which burns 
during the entire run. 
tains a burner or pot, the flame of which is fed auto- 


matically with alcohol. The flow is so regulated that 
an even and steady temperature is maintained in the 
air flask. 

During the past few months, the company has been 
carrying out a series of very exhaustive tests on board 
the proving steamer “Sarah Thorpe,” which is an- 
chored in the secluded waters of Noyak Bay, near 


Sag Harbor, Long Island. Here each torpedo is tested 
and brought up to the required standard of efficiency 
in speed and range before being turned over to the 
torpedo station at Newport. The Navy Department 
assigned a lieutenant and several gunners to witness 


and record the run of each torpedo. The target is a 
submerged net, 100 feet in length, which is located 
1,200 yards from the point of fire. The torpedo breaks 
through the meshes, and after each shot the net is 


hauled up, and the exact striking point is located by 
the tear in the The maximum deviation in the 
range allowed is 15 feet to the right and left of the 
bull’s eye, and 30 inches above and below at five feet 
of depth. Each torpedo must come within these meas- 
urements in three out of five trial runs, in order to 
be accepted. The average speed of the run is 36 knots, 
and the time run is about 60% seconds for 1,200 yards. 
The cost of the 18-inch torpedo is about $5,000, and the 
21-inch torpedo costs proportionately more. 
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Preserve Your Papers; They Are of Permanent 
Value, 

By taking a little trouble, when a paper first comes 

to hand, it may be preserved to form a permanent and 

valuable addition to the reading matter with which 


everyone should be supplied. We furnish a neat and 
attractive cloth board binder, which will be sent by 
mail, prepaid, for $1.50. It has good strong covers, 
on which the name Screnriric AMERICAN or SCIENTIFIC 
Amenican Surr_tement is stamped in gold, and means 
by which the numbers may be securely held as in a 
bound book. One binder may thus be made serviceable 
for several years, and when the successive volumes, 
as they are completed, are bound in permanent form, 
the subscriber ultimately finds himself, for a moderate 
cost, in possession of a most valuable addition to any 


library, embracing a wide variety of scientific and 
general information, and timely and original illustra- 
tions. Save your papers. 
-_-—--—— >-e-2 —_— 
The Carrent Supplement. 
Jacques Boyer opens the current SwuppLeMent, 
No. 1566, with an interesting article on the truffle 


industry in France. Excellent illustrations accompany 
his text. The manufacttre of rosin oils is thoroughly 
discussed by E. Rabaté. Sepia watertone papers, sim- 
ple to work and cheap, can easily be made by the 
amateur photographer, if he follows the method out- 
lined in the current Surrtement. Notwithstanding 
the fact that much of the music produced by chimes 
is rendered with discords, a peal of bells always finds 
ready listeners. The late George M. Hopkins describes 
in a painstaking article how an electric chime may be 
made by any one at a comparatively small expense. 
Major Ronald Ross, to whom we owe the discovery 
that mosquitoes are purveyors of malaria, has com- 
puted the number of mosquitoes which infest a given 
area. The method which he pursues is very carefully 
set forth. Curves in pattern work is the subject of 
an article which must be of interest to the foundry- 
man. in a very brief and yet comprehensive article 
Mr. B. F. Chandler tells how to construct an electro- 
thermostat. The telemobiloscope is the invention of a 
German scientist. Its purpose is to discover the near- 
ness of one vessel to another at sea during foggy 
weather, in order to avoid collisions. The invention is 
described and illustrated. 

_— i 
The Polsons of an Egz. 

M. Gustave Loisel, in a paper recently read before 
the Academie des Sciences, describes some experiments 
he has been making in regard to the toxicity of cer- 
tain glands of different animals, vertebrate and inver- 
tebrate, and also finds the same result in the case of 
eggs. He uses in this case eggs from the duck, chicken, 





The compressed-air flask con-.- 
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and turtle. As to the toxicity of the duck’s egg, he 
makes the following exveriments: First, relating to 
the venous injection of yolks of: the eggs which are 
emulsioned in distilled water. By injecting this emul- 
sion into the veins of rabbits, he finds that seven adult 
animals are killed by 8 cubic centimeters of the yolk 
on an average. The animals die in a variable time, 
from some minutes to two hours, showing at first a 
contraction of all the members, followed by paralysis. 
Second, the injections were made with extract from 21 
yolks of eggs dried and reduced to powder, extracting 
with salt water. Using 10 grammes of this powder, 
treated to 100 cubic centimeters of salt water (1 per 
cent) then filtered, the solution caused the death of 
three rabbits when injected into the veins in the pro- 
portion of 80 cubic centimeters per kilogramme weight 
of the animal. Chickens’ eggs have about the same 
effect, but in a somewhat less degree, while turtles’ 
eggs (from the Mauritanian tortoise) have a greater ef- 
fect, especially for the mature ovules taken directly from 
the ovaries. Not only does the yolk cause the rabbits to 
succumb with convulsions and tetanic contractions, but 
the albumen forming the white of the turtle’s egg has 
an equally powerful effect. Sub-cutaneous injections 
have the same action. In the case of the yolk, a series 
of check experiments was made, using an emulsion of 
oll and salt water, but this had no effect upon the 
rabbits. 
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AUTOMATIC WATERING POT. 

Our article, with its illustrations, concerning an au- 
tomatic apparatus for watering plants, recalled to Mr. 
M. M. Moore, a subscriber, a device which he used upon 
the suggestion of a “forty-niner.” 

A few years ago Mr. Moore lived upon ,a small ranch, 
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AN AUTOMATIC WATERING POT. 


where the only water supply was a small well. In order 
to have a few plants and flowers, he gathered a number 
of tin cans—tomato, corn, etc.—cut out the top so that 
it held by an inch or so, bent it back, so that it could 
be nailed to a stick, punched a very small hole in the 
bottom, through which he drew three or four inches of 
cotton cloth or string, drove the stick near the plant he 
wished to water, so that the can was eight or ten 
inches above the ground, filled the can with water, 
and then drop by drop the water fell upon the ground 
near the plant all day, sometimes all day and night. 
The ground soon became saturated, the plant throve, 
and the quart of water did as much good as an all-day 
rain. 

The accompanying sketch will give an idea of the 
device. 
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A New Ozone Apparatus. 

The ozone apparatus for medical use which are em- 
ployed at present do not always work perfectly, as 
they are more or less influenced by the state of the 
weather, and besides, the ozone which is produced is 
often mixed with combinations of gases, nitrogen, am- 
monia, also phosphorus or metallic oxides, which re- 
sult from the contact of the ozone and the metallic 
poles when a too dense charge is produced. To over- 
come these difficulties, M. Breydel, a Belgian scientist, 
brings out a new process in which the electric dis- 
charge is obtained between plates of large surface 
which have a special insulating coating. In this way 
he prevents the spark discharges and the volatilization 
of the metal at the electrodes. He finds that when 
above 20 degrees C. the ozone tends to be transformed 
to oxygen, and thus the amount of ozone depends upon 
the temperature and also the degrees of the ozonized 
gas. For this reason he uses poles which are placed 
in a medium having a somewhat low temperature. 
The air is well dried before going into the apparatus. 
A funnel-shaped opening allows of making inhalations, 
placing the face some eight inches off, or a narrow 





. forming a bracket or cantilever at each side. 
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opening can be used, for local treatment. The ozone 
can also be passed through liquids, where needed. The 
new apparatus gives a much larger quantity of ozone 
than can be obtained by other forms, and it has a 
great advantage in not being influenced by the weather. 
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Engineering Notes. 


Shipping circles in Great Britain are closely in- 
terested in a new experiment in ship construction that 
is being carried out in a shipbuilding yard on the 
northeast coast by the inventors of the turret ship, 
which is now such a popular type of freight vessel. 
This boat is being constructed without beams and is 
practically an application of the cantilever principle 
to shipbuilding. Instead of the beams crossing over 
the hold, stout stanchions are raised nearly flush with 
the sides of the vessel and, when these have been 
brought to a certain height, equally strong diagonal 
joists are raised from them to the upper decks, thus 
The 
stanchions and joists closely follow the lines of a 
turret ship and thus take up little room. The advan- 
tages of this design are that the vessel has a lighter 
draft in proportion to dead weight, while at the same 
time it gives greater freedom for shipping long and 
bulky goods. 

Propeller design with the turbine is more difficult 
than with the reciprocating engine, because the condi- 
tions are entirely different from those which have 
hitherto obtained, and there is so little experience with 
propellers running at speeds of over 1,000 revolutions 
a minute in the case of small ships, or at 500 to 750 in 
the case of large ones. The Cunarders’ propellers, it is 
understood, are to be limited to 180 revolutions per 
minute. For it must be remarked that in spite of the 
fact that we now have very clear and logical rules for 
the design of propellers under existing circumstances 
logically worked out, nevertheless these rules and 
formule came after the experience rather than before. 
This matter, however, can undoubtedly be cared for, 
and when more experience has been gained the design 
of propellers will be as easy for existing conditions. 


Of the various materials used for lagging, magnesia 
may be considered one of the best and most practicable 
for use in connection with locomotive service. This 
ccmposition is of a strict neutrality, and composed of 
inert mineral matier that will exert no chemical ac- 
ticn, corrosive or otherwise, upon any metallic surface 
with which it may be brought in contact. It will re- 
main unaltered under all conditions of heat ind fifdiet._ 
ure which confront the coverings of locomotive boilers. 
It has qualities of lightness, firmness, structural 
strength and porosity, the latter quality especially, 
upon which depends largely the efficiency as a non-heat- 
conductor; and this quality being most pronounced in 
magnesia, it affords the greatest resistance to the 
transmission of heat. It can also be molded into sec- 
tional blocks of any form and size desired for ready 
application and removal. 

As a superintendent of motive power a generation 
ago, a good mechanic sufficed. He was an old locomo- 
tive runner, or a shop foreman promoted, and he was 
usually called “master mechanic.” It was but a short 
and comparatively easy step from the locomotive, or 
the shop, to the position of head of the department. 
In the present day of record-making, of heavy loco- 
motives, large-capacity cars, strenuous operation, 
large shops and intricate labor problems, such a step 
is now a hopelessly long one. The sort of man who 
successfully directed the department twenty-five years 
ago would find his ability overtaxed to properly man- 
age a single busy roundhouse to-day. A different kind 
of ability is now required to direct the mechanical 
department of a single progressive road, and as great 
roads combine into systems still another new kind of 
a man will be needed. He must soon be ready, for 
his work is even now waiting. Is this appreciated? 
Are the men being prepared? 


An interesting new machine has been installed at 
the yards of the well-known British shipbuilding firm 
of Messrs. Beardmore & Co., Ltd., for bending ship 
beams. The general practice of rounding deck beams 
is by means of powerful hydraulic pressure applied 
section by section to the member for which the cam- 
ber is required. With this new appliance, however, 
the beams are bent and completed with ihe greatest 
rapidity notwithstanding their dimensions or caliber. 
The machine consists essentially of rollers which are 
set vertically and can be made to suit any degree of 
camber or curvature. These rollers operate upon the 
steel beam just as it arrives from the steel-works. It 
passes quickly through the machine, and is then ready 
for working into the hull of the ship for which it is 
intended, the beam being quite completed when it , 
leaves the bender. Any type of beam can be handled, 
from the heaviest to the lightest, and angle or T-shape, 
with equal facility. The apparatus is being utilized 
for cambering the T-beams, 12 inches deep, required 
for the British battleship “Agamemnon” now in course 
of construction by this firm. 
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Correspondence. 








A Word from an Old Reader. 
To the Editor of the ScieENTIFIC AMERICAN: 

After an acquaintance with the Screntiric AMERICAN 
of over half a century, I feel like expressing my in- 
debtedness to it for its many excellent features. I 
read it weekly from the first page to the last, includ- 
ing the advertisements, and am always struck with its 
versatility and grasp of the subjects it handles. The 
editorial page is remarkable for its accurate forecasts, 
and orthodox mechanical analyses when commenting 
upon engineering matters. I am apt to be a sharp critic 
in this direction, for, having had more or less to do in 
this line for over sixty years, I have come to insist 
upon exact expressions upon such subjects, instead of 
vague surmises timidly put forth. If I had a young 
son I should give him the Screntiric AMERICAN as a 
safe guide in physics in general; the illustrations are 
germane to the subjects and very much assist the 
reader to see all sides of the topic discussed. After 
reading your paper continuously I do not think any 
young man would be apt to say, when asked what his 
lecturer talked about in the morning: “It was the 
sub-acetate of something—but I forget what.” If a 
youth cannot learn much that will instruct him from 
the ScrenTIFIC AMERICAN he must be obtuse. I will 
close by wishing more power to you, and many years 
of usefulness in your especial field. 

Eesert P. Watson. 

Elizabeth, N. J., December 13, 1905. 

a 

Lubricating the Underwater Surface of Ships. 
To the Editor of the ScrenTiIFIc AMERICAN: 

A correspondent in your issue of December 23 puts 
forth what seems to be an excellent idea with reference 
to lubricating the underwater surface of ships by air 
bubbles driven down a tube by means of a force pump. 

It strikes me, however, that the air pump would not 
be needed. Would not a series of tubes passing down 
the bow, opening just above the water line in front, 
and at various points under the ship, serve the same 
purpose? Of course, when the ship was at rest, the 
water would fill the tubes to the same level as out- 
side. But when the vessel was in rapid motion, the 
motion would create a suction that would empty the 
bottom of the tubes, and the vacuum thus produced 
would be filled with air that would rush in at the top 
of the tubes. This air in its turn would instantly be 
drawn out by the suction and distributed under the 


_vessel,and-thus «-continuous air cushion would be 


formed upon which the vessel would glide forward as 
if floating in air, with far less resistance than would 
be caused by the friction of the water. At least, it 
seems so to me, and that your correspondent is right. 

Then, if over one or more of these tubes was placed 
a can of kerosene with a small perforation at the bot- 
tom, the dripping of the oil would be drawn down the 
tube and prevent the formation of barnacles, as your 
correspondent suggests, and still farther lessen the 
friction by the glutinous coating it would produce. 

E. P. Foster. 
Cincinnati, Ohio, December 25, 1905. 


Electric Propulsten for Inland Waterways. 
To the Editor of the ScrenTIFIC AMERICAN: 

I have not seen the suggestion from any quarter as 
to the use of electricity generated by the turbo-electric 
or gas-electric systems for the propulsion of craft on 
our inland waterways. To my mind this is a field rich 
in possibilities for future development. 

There are a few advantages arising from this use of 
power: 

1. More energy from a given amount of coal than by 
old methods, which saving admits of greater speed to 
the boat, or a greater freight-carrying capacity. 

2. There would also be certain advantages in the ar- 
rangement of the boat’s machinery. The energy being 
conveyed to a motor directly connected to the shaft of 
the propeller wheel by wire eliminates friction, thereby 
saving power, and makes possible a greater latitude in 





‘the application of the power. Two or more side wheels 


on each side, or both stern and side wheels simul- 
taneously, could be readily used. This would have a 
beneficial effect in permitting a reduction of the draft 
without a corresponding loss of power, always an ad- 
vantage on river craft. On towboats power thus 
generated could be conveyed by wire to barges having 
propeller wheels, arranged alongside of the tow, giving 
great propulsive effect as well as adding much to the 
manageability of the tow. These motor barges could 
have wheels on one or both sides at will. This sug- 
gestion may have value also as regards ocean towing, 
for from one engine room power might be conveyed 
to several barges trailing behind the towing vessel. 

3. Another distinct advantage of the use of electric 
propulsion would be in the centralization of respon- 
sibility in maneuvering the boat. The pilot would have 
absolute control of the power independently of the 
engine room, a very apparent advantage. Wheels 
could be started, backed, or stopped with no more 
effort than is now required to ring up the engine room, 
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a point of vast importance in the management of a 
boat on a river. 

4. Lastly, passenger boats could be so constructed 
that they could be backed with great ease. By the 
simple movement of a lever the control of the boat 
could be shifted to a pilot house in the stern, and a 
landing could be made without the delay of “rounding 
to” which is so annoying an incident of a journey 
down a river. J. Loean Irvin. 

Americus, Ga., December 9, 1905. 





The Mosquito Theory of Yellow Fever. 
To the Editor of the Scientiric AMERICAN: 

The question recently propounded through the 
ScrenTivic AMERICAN by William F. Wilson, M. D., 
impressed me as quite apropos to the subject of yellow 
fever, especially this one: “Where is the inceptive— 
in the man or the insect? Is there not a commence- 
ment?” The proposition that the mosquito is the sole 
cause has always appeared to me as very much un- 
founded. They say a mosquito, before it can transmit 
the germ, must first bite an infected man. Now, 
whence comes the first infected man? That is, the 
very first, and no guessing allowed. They have demon- 
strated that mosquitoes do transmit the germ—but 
to the conclusion that nothing else does would seem a 
very long, foolish jump. 

They may say that bogs and filth are not unhealthy; 
they do say this of bogs. It is simply an absurd sub- 
werfuge to uphold the very picturesque theory that 
the mosquito is the sole cause. They even hold that 
impure water conveys no malarial germs, but admit 
it might convey typhoid. This looks technical. They 
have declared war on the mosquito, and it seems like 
they are sinking all other considerations and defenses 
before it. S’death to the mosquito! Drink impure 
water! Eat impure food! Neglect sanitation! There 
is no Devil but Mosquito! 

As an evidence of the unhealthfulness of low lands, 
take notice of persons living on such (even in river 
towns and cities). They are never so healthy as 
those living on higher ground. And this holds true 
in the winter, when the mosquitoes are dead. Do 
they continue their wickedness after death? Will 
the learned doctors never let up on the Anopheles and 
Stegomyia? 

Well, then, what is your theory? It is this: The 
bogs and the filth and the mosquito are three causes; 
there may be others. Dr. Wilson suggested another 
idea: “If filth is not a factor, why the preliminary 
cleaning wp?” etc, “The. fact*is;“there are doctors so 
imbued with the beauty (?) of the “mosquito theory,” 
they argue that filth is no factor. Doubtless, in New 
Orleans, there were some of these, of high standing, 
of like persuasion. Consequently, there was little, if 
any, cleaning up, with the natural result of a severe 
scourge of yellow fever. This will happen again and 
again so. long as the ridiculous idea of the mosquito 
being the sole cause of yellow fever is not uprooted. 

L. P. PALMER. 

Paducah,. Ky., November 30, 1905, 
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Bulld the Canal at Sea Level, 
To the Editor of the ScientTiFic AMERICAN: 

I have been a constant reader of the ScrenTiFic 
AMERICAN for many years, and havé been interested 
in no series of articles which you have published 
more than those on an isthmian canal. The pains 
you took to obtain accurate information regarding 
the two projected routes, Nicaragua and Panama, and 
the clearness and perseverance you exercised in plac- 
ing these facts before the public, were admirable, and 
should be acknowledged through all coming time by 
a grateful country. 

I have been further profoundly interested in the 
late discussion about a sea-level canal, There is no 
question in my mind of the ultimate necessity of the 
sea-level type for that famous waterway, nor is there 
any question concerning the wisdom of its present 
adoption. The judgment of the foreign members of 
the expert commission ought to settle that in the pub- 
lic mind, as the American members could not but be, 
though unconsciously, influenced by the fear that our 
people would not sanction the added cost immediately; 
and this I say with all due belief in their professional 
sense of honor. The present construction of a lock 
canal, and a later change to sea level, entails an ex- 
cessive cost in time, money, and annoyance incidental 
to the change. My family once lived in our house 
while it was being raised and a new story built un- 
derneath us, and you don’t catch me submitting to 
any similar ordeal again or advocating anyone else 
doing so, not even the directors of a public canal. 
We have got to pay the bills for a sea-level canal some 
day, and by far the cheapest and best way is to incur 
those bills now. 

Where shall we get the necessary funds? We are 
bordering on bankrupt expenditure in our feverish 
desire to have the biggest navy in the world, and can 
wisely and should determinedly .ztrench along this 
line, The building of ships whose known effective 
service will be for but five years, and the extreme 


limit of whose life is but twenty years, should be 


Money so saved will go far toward 
The country’s prsoaperity 


wisely limited. 
the extra cost of the canal. 
will do the rest. A well-built canal, properly cared 
for, will last for all time, The devotion which the 
predominating elements of this nation have shown, 
are showing, and are likely to show, in advancing the 
interest of mankind in general is worth more for our 
protection and peace than all the navies of the world 
combined. The same may be said of every nation 
which exalts itself by intellectual attention to truth 
of all kinds. For the latest proof of this doctrine re- 
call the battle of the Sea of Japan. Houses are needed 
to live in, but their chimneys don't need to be tall 
enough to knock down the stars. Navies are needed 
for police duty, and may do some service as scare- 
crows, but it is not necessary that, bow to stern, they 
should form a cordon entirely around our coast, To 
be sure, we need the canal at the earliest practical © 
moment, but we need to exercise patience quite aa 
much, and we need thoroughness and business pru- 
dence even more, Let us cultivate these virtues. 
Groner B. Kizpon. 
Springfield, Mass., November 21, 1905. 
Some Interesting Experiments with Acid ané a 
Cotled Spring. 
To the Editor of the Screntivic AMERICAN: 

A number of years ago I had occasion to do some 
work on a motor, the motive power being derived from 
a coiled spring, which in this case was coiled in a 
barrel. It was run down, and the larger part was 
expanded tightly against the barrel. I used common 
muriatic acid to clean the motor, applying it with a 
small piece of cloth. While cleaning the barrel, an 
ominous clicking attracted my attention, seeming to 
come from the spring inside. Investigation showed 
that the acid, which I had taken no special precaution 
to keep from the spring, trickled through it more or 
less, causing it to crack and snap, in probably a hun- 
dred pieces, in lengths from half an inch up. 1- saw 
at once the spring was ruined, and as it was quite in- 
teresting to me, I, after a while spent in watching the 
peculiar demonstration and it had got quieted down - 
a little, applied a little more acid, when it would at 
once start up again. This spring was two inches 
wide, and quite heavy. The only part that was af- 
fected, however, was the outer part, which pressed 
with all its strength against itself, and against the 
barrel. A few ‘nner convolutions were not at all af- 





. fected, there not being strain enough on them, prob- 


ably. 

This episode proving so interesting, I did a little 
experimenting. Snipping some pieces from an old 
clock spring, then after bending it between thumb and 
finger to get a good strain on it, I immersed the bent 
portion in the acid. Simpie contact with the acid 
was sufficient to cause the piece of spring to snap 
violently, scattering the acid in all directions. Taking 
a piéce of a smaller spring, about a quarter of an inch 
wide and two inches long, and after bending it be- 
tween thumb and finger, to the shape of the letier U, 
simply wetting the outside with the acid, at the bend 
only, would cause it to snap at once. by holding a 
piece in the acid a few seconds, and then attempting 
to bend it, the same result was obtained. 

Putting a piece under the same tension by bending 
as before, then applying the acid to the inside of the 
bend, brought no disastrous results. The acid was 
applied with a match, care being taken not to allow it 
to run over the edges, thus wetting the outside, 

A piece which was twisted to quite an extent, then 
held in the acid, showed no ill effects. Not enough 
strain on it, probably. In fact, pieces of different 
springs were not all alike as regards their sensitive- 
ness. This I accounted for by assuming they were not 
of the same temper. or the same degree of hardness. 
The treatment had no effect on annealetl springs, 

Perhaps these experiments may help settle the 
coiled spring question as to what becomes of the 
energy, etc. My answer would be that the energy is 
there all right, and when the attempt is made to dis- 
solve the spring or eat it up with acid it would make 
itself manifest. 

These experiments were made about forty years ago. 
Since that time I have seen the question, What be- 
comes of a coiled spring’s energy? asked many times, 
I think a few times in the Screntiric Amentoan in 
years gone by. Perhaps here is a good place to say 
that we have had the Screnrivic Amentcan in the 
family since the early fifties. 

Cuantes D. Mowry. 

Middletown, Conf., December 23, 19065. 


A test of the McLean automatic gun was made from 
the deck of the United States revenue cutter “Mo- 
hawk,” some 30 miles off Sandy Hook. The gun is a 
one-pounder. From 75 to 100 rounds were fired very. 
successfully, it is reported, and the distances ranged 
from 1,000 yards to three miles. In the trial the gun, 
weighing but 540 pounds, was mounted on a tripod. 
There was no apparent recoil to the gun, it is sald, 
when fired at the rate of 100 shots a minute, 















THE CAVITE DRYDOCK. 
BY DaY ALLEN WILLY. 

The tests of the floating drydock designed by the 
United States government for service in the Philippines 
have proved so successful, that the craft is now on its 
way to Cavité. 

Since its completion it has been lying in Chesapeake 


Bay off Solomon's tsland. Here an opportunity has 
been given to thoroughly demonstrate its capacity for 
docking not only vessels, but to dock itself. In each 
trial the drydock has performed service up to the re- 
quirements of the specifications. The vessels selected 
for the tests were the new cruiser “Colorado” and the 
battleship “Iowa.” The reason for docking a ship of 
each class was to determine the strength of the dock 
by different distributions of weight upon it. It may 
be needless to say that the “Colorado” is considerably 
longer than any of the battleship class, being 
than 500 feet. 

Consequently, the weight of the “Colorado,” 
much more, was distributed over such a greater length 
of the dock that the strain upon it as indicated by the 
defiection was considerably less than when the battle 
ship was lifted from the water; but as already stated, 
the deflection was no more than the calculations of the 


more 


though 
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the dock forty-eight hours. During this trial the total 
deflection of the keel line at the time when the “lowa” 
had attained the greatest freeboard was two inches. 
At the end of. twenty-four hours the deflection had 
increased to four inches, but strange to say at the 
end of forty-eight hours the dock had actually straight- 
ened until the deflection was but 3% inches. After 
the ship had again entered the water, an examination 
of the keel line showed a “hog” or bulge measuring 
about an inch, which in twelve hours had changed to 
the sag of about a half inch. 

The most interesting of the tests by far, however, 
was the docking of the center section of the structure 
by utilizing the pontoons at either end. To clearly 
explain how this remarkable engineering feat was 
made practicable, a brief explanation of the adjust- 
ment of the pontoons should be given. As readers of 
the Screntiric AMERICAN are aware, the main pontoon 
is no less than 316 feet over all, each end pontoon 
being 170 feet over all. The ends of the main pontoon 
overhang the smaller ones, each of the latter having 
an outside independent side wall high enough to allow 
it to be sunk and hauled under the center structure, 
fitting around the center on the same prin- 
When 


literally 
ciple as the familiar collapse or telescopic box. 
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the latter were filled until it had sunk to the proper 
depth. The end pontoons were then turned so that 
the direction of the length of each was perpendicular 
to the axis, which allowed them to be floated over the 
main portion and centered on keel blocking, the plan 
followed being similar to that in the docking of a 
vessel. The center pontoon was then pumped out, and 
the ends lifted to the proper freeboard without diffi- 
culty. 

In docking the cruiser the entire structure was sunk 
to the maximum depth in one hour and thirty-six min- 
utes, but pumped out in less than this period, the 
exact time being one hour and two minutes. Con- 
sidering the size of the “Colorado” and the magnitude 
of the work involved, the time required was remark- 
ably short, as only two hours and sixteen minutes 
elapsed from the time the ship was landed on the 
blocks until the keel was raised completely out of 
water. The “Iowe” was lifted above the surface of 
the water in one hour and thirty-seven minutes, and to 
the freeboard of 4% feet in two hours and forty-two 
minutes, but during this operation one of the three 
pumping engines in the main pontoon ceased working 
for forty-two minutes, so that with the entire pumping 
capacity of the dock in operation, the time would have 

















Water Completely Pumped Out of the Dock and the Vessel Raised. 


engineers—in fact, was not as great as that for which 
allowance had been made 

At the time she was placed in the dock the “Colo- 
rado” represented 13,300 tons displacement. In allow- 
ing the ship to enter the dock the latter was sunk 
to a draft of 29 feet over the keel blocks. The cruiser 
was then placed in position, the pumping machinery 
set in motion, and the dock lifted until a freeboard 
was provided of 2% feet. In this position the ship 
was carried during a period of twenty-four hours, 
measurements being taken from time to time to ascer- 
tain the exact effect of the weight upon the dock 
structure. When the greatest freeboard had been at- 
tained, the total deflection upon the 500 feet of keel 
line of the dock supporting the vessel was found to be 
but one-quarter of an inch. At the end of twenty-four 
hours the total deflection was 11-16 inches. But after 
the ship had left the dock, the keel line straightened 
until no deflection was apparent. 

While the “Iowa” represented but 11,600 tons dis- 
placement, the docking of this ship was probably a 
more severe test, not only by reason of the weight 
resting upon merely a portion of the dock, but on ac- 
count of the jength of time the ship was held in posi- 
tion and the height of the freeboard. The latter was 
po less than 4% feet, while the battleship remained in 
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the three sections of the dock are connected and in 
service, the connecting elements consist of 2-inch bolts 
arranged in series, each series consisting of 44. These 
bolts are adjusted so that they can be readily re- 
moved, but as the tests demonstrated, rigidly hold the 
three sections of the structure. 

To perform the first operation of self-docking, all 
portions of the center pontoon under water were re- 
quired to be raised to a height of not less than five 
feet above the surface—thus allowing sufficient space 
to scrape and paint the bottom when deemed neces- 
sary. In raising the center pontoon, the connecting 
bolts were first removed between it and the ends. The 
latter were then submerged to such a depth as to allow 
twelve inches of clear space between their ship deck 
and the bottom of the center pontoon. This permitted 
them to be drawn under it and “centered.” As the 
main section had been pumped out before the ends 
were placed on it, the only work remaining was to 
remove the water in the end compartments to the 
proper draft, thus lifting the weight. 

The dock was also designed not only to lift the cen- 
ter pontoon from the water, but the ends. In this op- 


eration the movements were practically reversed. The 
connecting bolts being removed, the end pontoons were 
first hauled clear of the center. The compartments of 


been somewhat shorter. In the self-docking tests each 
pontoon was sunk, hauled out, pumped to the proper 
draft, and connections made in twelve hours. In brief, 
the decision of the board of supervising engineers 
was that the dock is of sufficient strength and capacity 
to dock a ship of 20,000 tons displacement. , 

The arrangements for towing this great structure 
are of no little interest, on account of the length of 
the voyage and the weight and dimensions of the dock. 
While the framework, plating, and machinery con- 
tained represent a weight of nearly 11,000 tons, its 
height above the water, ‘ts unwieldy proportions, as 
well as draft make it far more difficult to tow in a 
seaway than an ordinary craft. In fact, it is a. ques- 
tion if a raft cannot be guided with less difficulty. 
The towing fleet selected is composed of three United 
States colliers. The largest of these is the “Glacier,” 
a ship of 7,000 tons displacement ard having engines 
of 5,000 horse-power. The “Glacier” will be assisted 
by the “Caesar,” of 5,016 tons displacement, having 
engines of 1,500 horse-power, and the “Brutus,” of 
6,000 tons and 1,250 horse-power. Consequently, the 
entire towing power will aggregate nearly 8,000 horse- 
power. The smaller craft, however, will be used not 
only for direct towing, but for steadying the dock in 
rough weather. In case of a storm, the suggestion 
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has been mide that it can be sunk to its maximum 
depth, thus exposing but a small portion of its side 
walls to the sea. The engineers, however, are of the 
opinion that its construction is sufficiently heavy to 
withstand a very severe strain. 

The route selected is by way of the Suez Canal. 
While this is somewhat shorter than around the Cape 
of Good Hope, it is calculated that the dock will cover 
nearly 11,000 miles before reaching its destination. 
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Interesting Facts Concerning the Oarpet Industry 
ot Persia, 

Some interesting facts concerning the carpet indus- 
try of Persia are contained in the latest report of the 
British consul general for that country. Carpet manu- 
facturing at Khorassan and the majority of the other 
manufacturing centers is divided into two classes— 
town woven and nomad woven. In Meshed itself there 
are 400 frames; in the Turshiz district there are over 





in which to dispose of their stocks of carpets con- 
demned by this measure. 
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Why Do We Smell? 

Is the sense of smell excited by gases or particles? 
According to Dr. John Aitken, F.R.8S., the eminent 
English specialist, who has devoted considerable time 
and study to this problem, gas is the fundamental 
basis of the sense of smell. In experiments he first 




















Towing the Algiers Dock to Its Station on the Mississippi, Showing How the Cavité Dock Will be Taken to the Philippines. 


By the ordinary sailing route the distance is 11,650 
miles, going by way of the Straits of Gibraltar, the 
Mediterranean Sea, the Canal, the Indian Ocean, the 
Straits of Malacza and the China Sea, although it may 
be necessary to take the dock to the south of Sumatra 
Island and net through the Straits. The question of 
towing through the Suez Canal is no small problem, 
for the minimum width which will accommodate the 
structure is 200 feet, the width of the dock itself being 
134 feet. Therefore but 66 feet leeway is allowed to 
work it through the narrowest part of the canal. The 
Navy Department calculates that the fleet can move 
at the rate of about 100 miles per day, allowing about 
four months for the entire voyage. In towing, the 
cables used will be attached to machines which auto- 
matically pay out and haul in the connecting lines, 
thus easing off the great strain, which would prob- 
ably break the cables in a heavy sea. 


50 frames, and further south near Duruksh, in the 
Kain district, over 450 looms were found working. 
Nore of these carpets can vie with the exquisite prod- 
ucts of Kerman, although the quality and color are 
improving. There are from 2,000 to 3,000 looms in 
which nomad carpets are woven. These Baluch carpets 
are mainly worked in dark shades of red and blue. An 
interesting custom prevails among the nomad tribes by 
which a girl, before becoming eligible for marriage, has 
to prove her skill by weaving two very fine rugs or 
saddle-bags. It is this class of work which is particu- 
larly prized in Europe and America, In 1903-4 a law 
was re-enacted by the Persian government by which 
the customs department was instructed to seize and 
burn all carpets in the manufacture of which aniline 
dyes were used. A total cessation of exports resulted, 
and owing to the hardships inflicted by this decree 
manufacturers were granted a certain period of grace 


investigated musk, of which it is possible to detect by 
smell, according to Berthelot, 0.000,000,000,000,000,01 
gramme. Dr. Aitken carried out his researches upon 
the cloudy condensation basis, in which, if odors ¢.r¢ 
attributable to particles, the latter form nuclei of 
cloudy condensation in supersaturated air, and thus 
make their presence visible. In the case of musk no 
such nuclei were detected, proving conclusively that 
musk does not give off solid particles, but evaporates 
as @ gas or vapor, and that it is gaseous particles 
from the musk that act on the sense of smell. G? 
twenty-three other odorous substances, not one gave 
its perfume in solid particles, nothing but gases or 
vapors escaping from them. Dr. Aitken points out 
that our nostrils appear to substantiate this theory. 
The perfume of snuff, for instance, is a soft, velvety 
sensation, while the effect of the solid is sharp and 
biting, more allied to pain than pleasure. 
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An Armored Cruiser Ready to be Lifted Out of Water. 
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A LITTLE FRIEND OF THE ROSE.” 


BY ®. FRANK AARON, 


need; 
insect 


The flower-loving insects are all friends in 
but the unhoneyed flowers also have their 
friends, not agents of fertilization only, but protectors 


and champions that fight the battles of those that 
must depend on the flower stems and leaves and buds 
to survive. But though the flowers are voiceless, they 
tell us with none the less eloquence what their enemies 
are and how they suffer by them. Ask the rose. The 
withered, skeletoned leaves proclaim the enmity of 
the saw-fly slug; eaten leaves and others folded over 
tell of the larve of the golden-winged tortricid moth; 


while cankerous, eaten buds and flowers denounce the 
rose bug, the aphides, that crowd the green stems and 


leaves of the newer growth and swarm all over the 
tender buds 

Annihilate the aphides upon a dozen stems of a 
thrifty bush and keep others off; then let a dozen 
others go full of the lice, and watch results. The 
number and the beauty of the blossoms will be the 
anewer. Now, Nature generally makes a wise effort to 
strike a proper balance, and though we have heard this 
denied concerning the potato beetle, yet it is true, 
more or less. Thus she has furnished several anti- 
dotes for the aphis; if she did not, the little pests 
would become a nuisance indeed, past all calculation. 
This salutary purpose is effected by the several larve 


of the syrphus fly, the lace-winged fly, the ladybug and 
a number of very small Hymenopterous parasites. Of 
these latter the most interesting and the most common 


Scientific American 


back of the plant louse, and is held for just another 
moment, until an egg, so tiny as to pass through the 
slender organ, is deposited into the very interior 
anatomy of the rose pest. Then withdrawing, the fly 
straddles off and proceeds at once to convert another 
aphis into an incubator, and so on, until no doubt 
the egg supply, perhaps fifty or more, becomes ex- 
hausted. 

Of course the aphis so treated does not die at once, 
else Nature's plan would miscarry. It lives and goes 
on feeding and maintaining the same stifi and seem- 
ingly contented attitude for a little while. Meantime 
the egg hatches a minute, white, maggot-like larva, 
and this at once begins feeding on the soft muscular 
tissues of its host. Some little time is required for 
the larva to complete its growth—five or six days dur- 
ing very warm weather, longer when it is cool. With 
an instinct that has éver been a marvel to the nat- 
uralist the little larva does not touch the digestive 
organs, the vascular system or the more important 
nerves for a period, thus permitting the aphis to live 
and feed until the appetite and growth of the parasite 
warrant it to eat all before it. Then the aphies dies, 
of course, and rapidly becomes only an outer skin, 
with head and legs attached. 

For some strange reason the aphis, not long before 
dying, forsakes its place ,among its fellows. As if 
ostracized for its condition, although its disease is 
hardly catching, it crawls away to one of the larger 
leaves, fastens upon it in exile and thus remains. It 
is obvious that this benefits the parasite; the aphis 

here is far less apt to be found and attacked by 
numerous other enemies that would endanger the 
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life of its guest. But what can influence it? It 
departs from its habit, for it is altogether social 
and non-migratory. It removes to a less desirable 
pasture ground. Normally, if dislodged from the 
stem and falling on the leaves it crawls back 
as fast as its indolent legs permit to the stem 
again. 

The parasite is alone benefited, but it is out of 
the world, so to speak; it can not get at its host's 
locomotory appendages; it is a legless, eyeless 
creature that at best would make a poor guide if 
it should get out and take the lead. But the 
little thing, as unintelligent as it looks, maggot- 
like, has perhaps a mind of its own, as we have 
seen. The habit is almost invariable; the victims 
craw! from their usual places and position them- 
selves on the leaves. Out of seventy-one para- 
sitized plant lice I found two on the stem and one 
on the tip end of a thorn, as if it thought a leaf 
ought to grow out there, but that was too far gone 
to search elsewhere. 

Upon attaining its growth the parasite larva 
cuts open the aphis skin underneath and squirms 
part way out, so as to have full swing with its 
head end. Then it begins the construction of its 
cocoon, made, as with most insects, of its saliva, 
and eventually becoming, after a few hours’ work, 
a silken, parchment-like, bulging, tent-shaped af- 
fair, upon which the now shrunken and distorted 
skin of the aphis rests as on a pedestal. The 
parasite enters the completed cocoon and becomes 
an inactive pupa or chrysalis, and in a few days 








LITTLE FRIENDS OF THE ROSE AT WORK AMONG A HERD 


OF PLANT LICE. 


Any one carefully and 
om the green @ 
between the parasite fly and its 


is the pretty little fly known to the scientists as Praon, 
which may be called the cocoon-making parasite of the 
aphis. Any one with sharp eyes may discover this 
little friend of the rose at work, and may follow, with 
a little care, its complete life history. 

At the time when the plant lice are thickest a small 
insect resembling a miniature wasp, or an ichneumon 
fly, which it really is, may be seen making its way 
among the fat aphides, moving leisurely and with a 
dignity quite beyond its size, for it usually is not 
longer than an eighth of an inch. It approaches one 
of the larger aphides and touches it with its antenne 
as a means of certain identification, scent far outrank- 
ing sight in such matters among insects. If this were 
an ant the aphis would respond with a liberal supply 
of the coveted honeydew, but knowing friends from 
foes it now slings its body from side to side, quite 
violently indeed for such a lethargic creature, and the 
little fly is pushed aside. Not liking this it moves on 
to another or smaller aphid with a less vigorous 
movement, or pausing a moment attacks the same 
aphis again, with perhaps better results. Choosing its 
position deliberately and carefully, with its slender, 
stiltitke legs lifting it high, it widely straddles its vic- 
tim, its fore legs often resting on the aphid’s back, its 
slender bedy and long antenne much jostled by the 
agitated plant louse. But now the fly is not to be dis- 
lodged. Its keen, swordlike ovipositor protrudes from 
its sheath, and in a moment is thrust deep into the 
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aently inspecting the rose bushes and the aphides 
tender new = ag may see enacted tos" omall 


thereafter, if it is warm, the perfect insect, the 
tiny fly, emerges and takes wing to work more 
mischief among the rose pests. The illustrations 
fully elucidate the facts set forth in the text. 
They present a wonderful insight into a small 
natural force, not the less masterful because of 
its mimic scale. 


Twe Valuable Inventions. 

Two apparently valuable innovations are now being 
put on the market in Italy, the first of which seems to 
be highly suitable for use on board submarines. The 
Italian Health Society (Societa d’Igiene Italiana) is 
now exhibiting at the offices of the Federation of the 
Technical and Scientific Societies an apparatus which 
has just been patented in Italy, France, and Germany, 
and to which the inventor (Signor Bertini) has given 
the diverting name of the “Bertini noseroscope,” or 
bad air detective. ‘ 

Besides being a veritable indicator of the presence 
of foul and noxious air and vapors in general, this 
apparatus is likewise intended to prevent the occur- 
rence of accidents due to the presence of dangerous 
and inflammable gases which might, during the night 
or unperceived at daytime, escape into rooms and com- 
partments from stoves, cooking ranges, pipes, and the 
like, or accumulate in any other way due to stoppage 
of normal draft. When the pressure in the inner 
chamber of a stove, range, etc., is less than that of the 
external atmosphere, the gas or vapor cannot escape 
because a good draft is induced, whereby the combus- 
tion of the gases or their removal via the proper 
channels of escape is assured. To obtain a perfect 
draft and proper combustion, so as to prevent all noxi- 
ous effluvia and. gases from escaping into inclosed 
spaces and thus causing danger to health and life, it 
is thus essential that there should always be a slight 
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depression in the pressure prevailing in the combustion 
chamber. The duty of the noseroscope is to call at- 
tention at once to any stoppage or abnormality in this 
inner depression, an alarm bell being set ringing, which 
will not stop till the proper pressure has been re- 
stored. 

The second invention is also one of special interest 

















MINIATURE PIG STICKING, AS SEEN THROUGH 
MAGNIFYING GLASS. 


The fly of the rose aphis parasite stinging and laying its egg in the bod 
of a rose aphis, The plamp on lice look Tike hb bride between : 
verdant goat and a green pig and 'y get about moch like overfat swine. 
Their inactivity permits them to be readily attacked, and their only at- 
tempt at defense \s in wagging their bodies from side to side, which some- 
times for a m ment disconceris the parasite fly. 


to all concerned in matters naval. At the oil and 
grease works of Messrs. E. Follzer & Cia., at Rivarolo 
(Liguria, Italy), trials are now being made with a 
new apparatus for the re-utilization of the oils used 
for lubricating marine engines; the inventors are two 
Italian engineers, Signori G. B. Bibolini and G. Baulini. 
The experiments are being carried out under the 
auspices of several well-known technical men, includ- 
ing engineers Varella and Jorge Howard, both mem- 
bers of the Mexican commission appointed to su_ - 
tend the construction of the big transport “Prog. ; Res 
which is now being built for the Mexican government 
by the Odero shipyards at Sestri Ponente. 

The apparatus now being tested is intended for use 
on board one of the steamers belonging to the Italian 
General Navigation Company; it is extremely simple 
and automatic in action, while its value may be seen 
from the fact that it recuperates 70 per cent of the oil 
which has hitherto been wasted. Despite this it per- 
mits of more liberal lubrication of the engines, thus 
insuring their more perfect and continuous running. 
This new invention is perhaps called to meet with 
great success in its application on board of ships, 
steamers, battleships, et hoc genus omne, both at home 
and abroad. 
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SUPPORT FOR HAMMOCKS. 
The hanging of a hammock is often quite a problem, 
because of the lack of suitable supports at the desired 
location. Only occasionally can two trees be found 




































spaced apart the 
required distance 
for the hammock. 
Posts are some- 
times sunk into 
the ground to 
serve as supports, 
but the constant 
swinging of the hammock is apt to work them loose in 
time. In the accompanying engraving we illustrate a 
new hammock support patented by Mr. M. A. Dickin- 
son, of West Swanzey, N. H., so designed as to hold its 
position firmly-at all times. This permits one to hang 
his hammock at any place he wants to, without regard 
to the location of trees or other fixed supports. Also, 
if desired, one end of the hammock may be supported 
by a tree and the other end by one of the new sup- 
ports. The latter comprises a socket piece formed 
with a coarse thread which adapts it to be screwed 
into the ground, offering considerable resistance to 
displacement. A post is seated in this socket piece 
and secured by a bolt. A bracket is fastened to the 
top of the post, and another to the lower end. Three 
struts: are connected to the upper bracket, and their 
outer ends are hinged to spreaders carried by the 
lower bracket and lying along the ground. The struts 
are permitted a certain amount of play in the upper 
bracket and may be clamped to such position as to 
adjust the device to irregular ground. A substantial 
support is thus given to the post. If one wishes to 
remove the posts this may be readily done without 
disturbing the sockets. This is of advantage in cases 
where the hammock is supported on a lawn, for the 
posts may be readily removed to permit mowing the 
grass and afterward as readily set up again. 
—_—— SS ae —— 
A SIMPLE DOOR CHECK. 

The purpose of the simpie device illustrated in the 
accompanying engraving is to hold a door at any 
desired opening, or to permit it to close slowly without 
slamming. The door check consists of a rubber cushion 
applied to the door in such a way that it bears on the 
floor under control of the spring. This spring is shown 
at 1 in the engraving, and the rubber cushion is at- 
tached to the block, 2, which is mounted to slide in a 
box fastened to the door. The lower arm of the 
spring 1 passes through an opening in the block 2, 
so that when the upper arm is depressed the rubber 
cushion is forced down onto the floor. To hold the 
cushion in this position a locking device, 3, is pro- 
vided, which consists of a rack with inclined teeth, 
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A SIMPLE DOOR CHECK. 
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adapted to engage the upper arm of the spring. An 
auxiliary spring, 4, is provided which passes under 
the arm, 1, and is fastened to the stud that carries 
the main spring. This auxiliary spring serves to lift 
the cushion from the floor when the spring arm is re 
leased from its rack. The device is set by pressing 
down the spring arm with the foot. The pressure on 
the floor or carpet depends upon which one of the 
rack hooks is engaged. Thus the device may be regu- 
lated either to hold the door firmly open, or to per- 
mit it to gradually close. When the door is closed, 
the device may be forced tightly into engagement with 
the door sill, thus forming an auxiliary lock. 
A patent on this novel door check has been 
granted to Mr. Charles McGinnis, El Paso, 
Texas. 





-_—————~9 20S oo -—— 
Brief Notes Concerning Patents. 

Train markers of bunting have been the rule 
for a great many years, but there is now possi- 
bility that these will be entirely supplanted by 
markers of metal, which are said to be much 
more satisfactory from several standpoints. 
Such a flag has been invented by Conductor J. 
Landers, of the Canadian Pacific Railroad, and after 
having been given a test in actual use, is being adopted 
by the company and will be placed on ali trains, Such 
a signal can be seen and read a much greater distance 
than the bunting ones, for the reason that it is alweys 
in the best position for the train- 
men to see. As the trains grew in 
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mately $7,500. The school will constitute a ramifica- 
tion of the general development of research work in 
the expansion of the University of London. The scope 
of the object is to promote the continuance of Prof. 
Petrie’s work, and to train the students in historical 
research. 





IMPROVED WATER-TUBE BOILER, 

Several months ago we published a description of a 
water-tube boiler invented by Mr. J. M. Colman, of Ev- 
erett, Wash., Box 277. This boiler has since been greatly 
improved by the inventor, and the accompanying en- 
graving shows the present construction, which has 
just been patented by Mr. Colman. The object of the 
new form is to reduce the cost of manufacture and to 
increase the effectiveness in operation. The boiler is 
formed with the usual headers, A, and inclined side 
tubes, B. It will be observed that the headers are 
arranged in vertical alinement instead of forming an 
inclined row, as in the previous construction. In ad- 
dition to the side tubes, a series of small tubes extends 
across from header to header. The weight of the 
boiler is carried by four tubes, C, which. stand at the 
sides of the grate. These legs communicate with the 
side tubes, B, and form water-protected supports for 
the boiler. There are only three tubes, B, at each 
side of the boiler, a space being allowed between the 
top side tube and the one directly below, which is 
sufficient to receive an additional side tube, if de 





length, with the use of heavier and 
more powerful engines, the trouble 
of making out the signals became a 
serious matter with the railroad men, 
but with the metal signal there is 
little or no difficulty. It has been 
recently announced that the same 
scheme is about to be adopted on the 
Southern Pacific line; and for the 
purpose of encouraging the employes 
of the company to exercise their in- 
genuity, the general manager has of- 
fered a prize of fifty dollars for a 
device that will answer the require- 
ments and prove acceptable to the 
company. Besides the prize, the com- 
pany will assume the costs of having 
the device properly patented, and will 
give the inventor the right to make 
use of it wherever he can find ‘a 
market, but the company reserves 
the right to make use of it on the 
trains of its own line for all time. 
In this connection a standard with 
two flags has been invented for use 
on engines. The marker here is ab 
ways green or white, and the color 
displayed can easily be changed by 
swinging one of the metal flags all 
the way around. Means are provid- 
ed on the standard for locking the 
flags in place, to prevent their being 
tampered with. 

So simple a matter as the sanding 
of the tracks of a railway company 
has given the management of rail- 
way companies a great deal of an- 
noyance. All sorts of devices for 
accomplishing this purpose have 
been suggested and tried, but noth- 
ing has been arrived at which is 
said to do the work in a manner entirely satisfactory. 
it would seem an easy thing to devise some attachment 
of this character, but not so. A box secured to some 
convenient part of the car to hold the material, and 
supplied with an outlet controlled by some simple 
form of valve, might be supposed to fill the bill, but 
this is open to many objections, the principal one of 
which is that in this arrangement the sand cakes and 
refuses to flow at the critical moment. An entirely 
new idea in this direction is being experimented with 
by the Schenectady Railway Company. This consists 
of a brick composed of sand and rosin secured to the 
running gear of the car, and at such times as it is de- 
sired to sand the tracks, the brick is forced up against 
the wheel, and a sufficient quantity is thereby pulver- 
ized and scattered along the rails. When the brick has 
been worn away, it is replaced by another. 
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In order to promote and continue the valuable work 
accomplished by Prof. Flinders Petrie in his excava- 
tions in Egypt, it is intended to establish a British 
School of Archeology in Egypt upon a permanent basis. 
It is not considered that a central building such as 
exists in Athens or Rome is necessary, as it is realized 
that the most suitable place for training. the students 
is upon the spot where the excavations are being car- 
ried out every year. An influential committee has 
been organized to supervise the task of establishing 
the school, and’ the sum required annually is approxi- 








IMPROVED WATER-TUBE BOILER. 


sired. But instead of that, the inventor has provided 
a central tube, D, and connected it with the adjacent 
side tubes by means of small tubes, Z, extending di- 
agonally across the boiler. Thus a greater heating 
surface is secured. The upper side tubes are con- 
nected by a series of tubes, /, while a series of shorter 
tubes connects each side tube or header and the one 
immediately above it. Special attention is directed to 
the strengthening device for these short tubes, which 
is shown in the detail view. A ferrule, G, is mounted 
upon the outside of each tube, J, and the large tubes 
or headers are effectively held apart by the ferrule. 
A rod or bolt passes through each short tube, J, and, 
by means of spiders, H, and a tightening nut this bolt 
is adapted to securely hold the upper and lower tubes 
together. It will be seen that an adequate connection 
is secured among the severa) large tubes and headers 
of the boiler, and that a great amount of heating sur- 
face is provided. The steam formed in the various. 
tubes is not impeded in any way, but naturally collecta 
in the upper header, whence 4t passes up to the steam 
dome. An important feature of the device is the pro- 
vision of manholes in the ends of the headers, side 
tubes, and steam dome. This provides for the ready 
inspection’ and cleaning of the various parts of the _ 
device. Provision is also made for firing from either 
end or from both at the same time, so that the firing 
end can be changed at will to suit convenience or for 
blowing out soot from all sides. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

DOUBLE JACK FOR TRLEGRAPIL:-CIK 
CUITS.-0. Jounson, Conway Springs, Kan. 
The more particular object of this inventor 
is to. provide a plurality of circuits or parts 
of circuits, so as to throw one set of instru- 
ments out of commission and another into 
commission, He so arranges the instruments 
and wiring that a telegraph operator by mere- 
ly inserting a plug in a jack can shift parte 
of both the main and local circuits from send 
ing and receiving inetruments located upon 
ime table to other sending and receiving in 
struments upon another, all instruments being 
connected by a common relay 

MAGNET - CONTROLLED THIRD - 
SYSTEM.—-H. J. Patmen, Philadeiphia, 
Im this case the more particular object 
produce a system in which improved mechanism 
controllable automatically by a magnet is used 
for the purpose of temporarily completing the 
circuit, The invention also refers to certain 
improvements in mechanism to be mounted 
upon a movable vehicle for the purpose of 
governing the contact mechanism for supplying 
current to the motors of the vehicle. 


RAIL 
Pa. 
is to 


Of General Interest. 

LIFTING APPARATUS FOR DEE? 
WELLA.—-F. J. Mosma, Kane, Pa. In Mr 
Moser’s patent the invention has reference to 
lifting apparatus for deep wells and the im 
provement admits of general use, but is of a 
peculiar value in such regions where it is de 
sirable to raise oil or liquids from consider 
able distances below the surface. 

MOTHPROOPF BAG.-G. M. D. Mananan, 
New York, N. Y. The object of the present 
invention is to provide a bag perfectly moth 
proof and air-tight and provided with gar 
ment-eupporting means arranged within the 
bag for supporting garments therein, the means 
extending to the outside of the bag to permit 
suspending the latter and its contents from 
a heok or other support, thus relieving the 
material of the bag of all undue strain, and 
insuring long life to the bag. The invention 
relates to moth-proof bags such as shown and 
described in the Letters Patent of the United 
States formerly granted to Mr. Manahan. 

BOX.LID HOLDER.—G. Loos, Grafton, N 
D. This device holds a box-lid ‘in an open 
position. Tre invention is especially appli 
eable to cigar-boxes. It is easily applied to 
boxes of various thicknesses by reason of the 
construction employed for grasping the box 
end, and the device may be applied to either 
end of the box with equal facility. it may be 
operated to hold « lid in any position desired. 

MBASURING DEVICE FOR SHOE-LASTS 
AND FOOT-COVERINGS.—-G. Enoetmaxpr, 
Cassel, and C. FPF. FOLecn, Wernigerode-on-the- 
Hars, Germany. The object of this invention Is 
the provision of a new and improved measuring 
device for shoe-lasts and foot-coverings ar 
ranged to permit of obtaining the proper po 
sition of the toe portion relative to the main 
or heel portion of the wearer's foot. 

DRINKING-STRAW.— W. H. DeWweENDeR, 
New York, N. Y. The invention pertains par 
ticularly to improvements In straws or tubes 

for convenience in drinking liquid 
from a bottle, the object being to provide a 
straw or tube designed to extend to the bot 
tom of the bottle and having thereon a closure 
for the bettle-mouth to prevent the entrance 
of dust or other matter floating in the air. 

COMBINED CANE AND TRIPOD.—-W. F. 
CLaak, St. Louls, Mo, One object of this tm- 
provement ia to provide a construction for a 
tripod which enables it to be very closely 
folded and when folded simulates the form of 
a walking-cane, The tripod facilitates the 
use of @ camera by tourists and others where 
the portage of the usual tripod is burdensome 
and otherwise objectionable, and the device 
may be utilized as a movable support for 
music-sheets or a book. 

PACKING-CASE.—T. H. Ciemenrt, Jx., Port 
Lavaca, Texas. The invention refers to pack 
ing and shipping cases, and is intended espe 
elally to receive oysters. The object is to 
produce a case in which the oysters may be 
conveniently carried, so that ice may be packed 
around the vessel containing the oysters to pre 
serve them while stored away or while being 
shipped. The receptacle wi!! contain a large 
quantity of oysters without subjecting them to 
great pressure. 

ROOF-CLIMBER.—J. 8. Baxer and C. F. 
Kerenem, Cornish, Ind. Ter. This device is 
adapted to be attached to the feet to enable 
the wearer to walk or otherwise support him 
self upon shingle or other sloping wooden 
roofs. By means of this device the use of 
wooden brackets or scaffolds may be dispensed 
with for the purpose of supporting the wearer 
on sloping roofs, and thereby a great economy 
of time and labor effected in the shingling or 
repair of roof-. 

GARMENT-FASTENING.—J. Biscnor, Bos- 
tom, Mass. In the use of many of the ordi 
Bary hook-and-eye fastenings for garments and 
the like it frequently happens that the cloth 
beneath the eye becomes worn by movable con- 
tact therewith of the bill or other portion of 
the hook, resulting sometimes in the eye be- 
coming detached from the cloth and tn nearly 
all cases pliner ny patching, both to re- 


by which to again secure the eye in place. One 
of the principal objects is to overcome in this 
invention the above mentioned objections. 

HEATING-FURNACE.—W. N. Bust, Los 
Angeles, Cal. This invention relates partico- 
larly to improvements in furnaces for an- 
nealing portiens of armor-plate where holes 
are to be drilled, for heating patches of metal, 
so that the same may be readily bent to form 
a perfect fit, and also for brazing and other 
purposes where intense heat is required, the 
object being to provide a furnace that may be 
conveniently handled and in which a cheap 
grade of fuel may be quickly volatilized—such, 
for instance, as water-gas tar, coke-oven tar, 


erude oll, or residuum oll, that are not so 
easily volatilized as gasoline, coal-tar, or 
naphtha. 

SAW.—J BAUMGARTNER, Silverton, Ore 


This is an improvement in saws, being In the 
nature of a combination hatchet and saw. 
The inventor utilizes the head of the hatchet 
as a support for the device for securing the 
butt-end of the saw-blade and the butt-end of 
the handle as a support for the swinging car- 
rier for the other end of the saw-blade and also 
constructs the handle of the saw to form a 
receptacle for the saw-blade and the swinging 
carrier when the saw is adjusted out of postl- 
tion for use. 


HAND OIL-CAN.—G. H. THomas, Elmira, 
N. Y¥. More especially the invention has ref- 
erence to oll-cans (commonly known as 


“squirt-cans”) of the type ordinarily employed 
by mechanics and others for applying ol! to the 
working parts of machinery to lubricate the 
same, Parts may be separated the one from 
the other elther for the purposes of cleansing 
or repair and the device possesses many ad- 
vantages in points of simplicity, convenience, 
and economy. 





Hardware. 
BUCKLE.—L. Sanpprs, New York, N. Y. 
The purpose in this Invention Is to provide a 
simple and durable form of buckle particularly 
adapted for use in connection with the back 
straps of trousers, vests, and like garments, 
but which may be otherwise employed, and to 
so construct the buckle that it will be prac- 
tically flat, comprising but two parts—a tongue 
and a frame—and which two parts have sup- 
porting and locking engagement when the 
buckle is locked upon a strap. 
PIPE-WRENCH.—G. Fooeegan, Pleasantville, 
Pa. This invention is a pipe-wrench of that 
class wherein the pipe is encircled and gripped 
by links pivotally connected together and to 
a handle, by the swing of which the requisite 
pressure is applied to grip and turn the pipe. 
It is characterized by few and simple parts 
and quick and powerful action and freedom 
from some defects incident to known construc 
tions. 


Heating and Lighting. 
GRATE.—J. Woop, Noroton, Conn. This in- 
vention relates to a rotary grate adapted par- 
ticularly for house heating-stoves, but useful 
in connection with stoves and furnaces of all 
types. It resides particularily in a certain 
pecullar arrangement of the rocker-bar on 
which the rotary grate is mounted and by 
means of which the grate is turned into dump- 
ing position, this bar coacting with the pinion 
for rotating or turning the grate to shake the 
same. It also resides in a peculiar lock device 
for the rocker-bar. 





Household Utilities. 

CHAIR SEAT OR BACK.—G. B. MoLien 
and T. P. Mutien, New York, N. Y. In this 
instance the improvement has reference to 
chairs and analogous furniture, the more par- 
ticular object being the provision of a _ re- 
movable member which may be used either as 
a seat or as a back and furnishing certain con- 
structional advantages. 

COMBINED DOOR HOLDER AND BUFFER. 
J. A. Ross, Elgin, Utah. The object of the 
present invention is the provision of a novel 
simple door-holding device which may be in- 
stantly converted Into a buffer adapted for con- 
tact with a wall when the door is swung open, 
and thus prevent injury to the door and 
wall, 





- 


Machines and Mechanical Devices. 
MANUFACTURD OF WALL-COVERINGS.— 
T. Cumary, Schuylerville, N. Y. In this patent 
the object of the inventor Is the provision of 
certain new and useful improvements in the 
manufacture of wall-coverings, whereby a high- 
ly ornamental crushed plush or crushed velvet 
effect is produced in an exceedingly simple and 
economical manner. 

MACHINE FOR PRODUCING PLUSH EFPF- 
FECTS ON WALL-COVERINGS.—T. Cigary, 
Schuylerville, N. Y. In this invention the aim 
of the inventor is to provide a new ard im 
proved machine more especially designed for 
producing a highly-ornamental plush effect on 
wall-coverings in an exceedingly simple and 
economical manner. This is a division of the 
application for improvements in the manufac 
ture of wall-coverings formerly filed by Mr. 
Cleary. 

LAWN-MOWER.—J. N. Bryant, Sparta, 
Tenn. In this mower there is a longitudinal 
frame supported at about Its center by an 





spots amd to provide a reinforce 


ing-plates are inserted into the ties, after which 
the keys driven into the plates through the 





reciprocating cutting mechanism is provided at 
the front end of the frame and this may be 
driven either by hand through suitable driving 
connection’ through the rear end of the frame or 
the shaft of the cutting 


on the wheels; 
provided for this purpose. 

WASHING-MACHINE. 
enport, Iowa. 
is first fixed against movement. Raise 
cover-section, and means provide for introduc- 
tion of water mixed with a detergent and arti- 
cles to be washed. Close the cover, connect 
link, throw lock off the tub and it is oscillated 
upon its trunnions by moving the lever. As 
the sector carrying the gear-teeth is attached 
to a relatively fixed point through the link sys- 
tem, the pinion upon the interior shaft is 
caused to travel past the gear and by its en- 
gagement rotates the shaft. This revolves at- 
taching-pins, which moves contents about the 
tub, rubbing articles against a projection and 
tub-walis. At the same time circulation of 
cleaning liquid is produced by swaying motion 
of the tub. 

CARTON MAKING AND SEALING MA- 
CHINE.--R. Sunperman, Buffalo, N. Y. This 
invention relates to machines for making and 
sealing cartons, and has special reference to a 
machine provided with instrumentalities by 
which flattened carton shells or tubes may be 
expanded or opened, then formed into a carton 
by folding and securing flaps at the bottom of 
the shell or tube, and the cartons finally closed 
and sealed after they have been filied. 

PULVERIZER.-—N. Spurein, Ottawa, Ill. In 
use a beater-shaft is rotated and materia! in- 
troduced throug: a feed-chute. Beaters hurl 
it against rings, which present a large pulver- 
izing-surface, toothed faces of upper ring-sec- 
tions furnishing a reducing-surface. As part!- 
cles fall they will be again and again struck 
by the beaters, dividing them until of such 
size as will pass through spaces between the 
rings, when they are received by the casing 
and directed by the hopper to a receptacle. 
This reduction progresses as material is ad- 
vanced by the inclined blades, and before it 
reaches a discharge chute it will be in such a 
state of division that all will have passed into 
the casing except pieces of stone or tron, which 
will be delivered separately. 

BUTTER-CUTTER.—W. H. Rovsser, San 
Francisco, Cal. Mr. Roussel’s invention per 
tains to apparatus for cutting such substances 
as butter, it being especially adapted for the 
division of large masses of material into cubes 
of a generally marketable size. Its principal 
objects are to provide a simple, durable, and 
effective cutting apparatus. It is entirely free 
from gearing and elements liable.to get out of 
order, the cord being durable and if broken 
cheaply replaced. 


~H. PLaGMANN, Dav- 





Pertaining to Becreation, 
GUN.—IL. A. Tomasini, Guadaloupe, Cal. In 
operation when the rear trigger is pulled the 
plunger Is withdrawn from the notch in the 
lug, allowing the gun to break. The breaking 
turns the rocking lever and pulls the sliding 
plate forward, thus cocking the hammer. The 
gun-barrels are then returned to their proper 
position with respect to the frame and the gun 
is ready for action. It may be fired much 
quicker than the ordinary two-triggered gun 
and the trigger forms a simple yet efficient 
locking eans for holding the barrels and 
frame in ‘alinement. 

Pertaining to Vehicles, 

CART.—-A. W. Ransome, New York, N. Y. 
This improvement relates particularly to a cart 
intended to be manually propelled and useful 
for carrying plastic concrete and other ma- 
terials. Its principles may, however, be em 
bodied in a horse-drawn cart. It is particu- 
larly intended for concrete work where ma- 
terlals have to be dumped from the cart on 
both horizontal surfaces and over the brink of 
scaffolds or pits and excavations. ‘The inven- 
tor’s object Is to provide a cart which may be 
readily converted from one intended for use in 
dumping on horizontal surfaces to a cart well 
suited for dumping into excavations. 
SANDING DEVICE FOR AUTOMOBILNS.— 
A. L. Moss, Sandusky, Ohio, In the present 
patent the object of the tnventor is the pro 
vision of a new and improved sanding device 
more especially designed for automobiles and 
similar vehicles to prevent the same from slip- 
ping while traveling over wet or slippery 
streets or roadways. 
STEERING MECHANISM.—W. K. C.eve- 
LAND, St. Petersburg, Fla. In this steering 
mechanism the drive shaft of the vehicle con- 
sists of a central section and two end sections 
coupled thereto by means of a universal joint. 
A sleeve is carried on each ead section and 
these sleeves are connected to the steering gear. 
The wheels which are also carried on the end 
sections can thus be moved to steer the ve 
hicle. 





Rallways and Their Accessories, 

RAILROAD-TIE.—E. 8. Beoerer and 8. 
Wirrmann, Cincinnati, Ohio. In constructing 
a road the ties are placed in position on the 
roadbed, the rails laid thereon, and the secur- 


mechanism may be 
thrown intg gear with toothed rims or annull 
a novel form of gearing being 


In use of the machine the tub 
the 


with concrete through the central openings and 
the imbedding-concrete placed in_ position 
around the same. The large extent of support- 
ing-surface provided by the extensions reduces 
to a considerable extent the number of ties re- 
quired for supporting the rail. Approximately 
sixteen wooden ties are used on a thirty-foot 
rail; on this only twelve are needed to furnish 
a like support. 

SAFETY-BRIDGE FOR CARS.—H. ALsop, 
Chicago, Il. The invention has reference to 
an improvement in safety bridges and guards 
for cars, more particularly stock-cars, and has 
for its object to provide a simple, cheap, and 
efficient service for loading and unloading stock 
and other cars and one which can be readily 
applied to cars now in use, as well as to new 
cars. 

SWITCH-OPERATING DEVICE. W. E. 
Hupparp, Dennis, Texas. Mr. Hubbard's in 
vention relates to the automatic operation of 
switches by moving trains, and comprises means 
for accomplishing this purpose in an efficient 
and thoroughly reliable manner without resort- 
ing to such expensive and complicated devices 
as have usually been proposed for this pur- 
pose. 





Designs. 

DESIGN FOR A HAND-MIRROR OR SIM- 
ILAR ARTICLE.—S8. A. Ketter, New York, 
N. Y. ‘The front face of the hand-mirror in 
this design shows a frame of circular form 
gracefully terminating in a handle in length 
about the diameter of the circle. The frame 
front and back is made beautifully ornamental 
by arrangements of flowers and leaves. 


DESIGN FOR A FOUNTAIN-PEN HOLDER 


AND TRAY.—M. A. Benziaer, New York, 
N. Y. Mr. Benziger has invented a new, orig- 
inal, and ornamental design for a fountain- 


pen holder and tray. The tray is oblong with 
rounded ends from each of which a foot ex- 
tends. Four holders of different sizes are in- 
serted in the tray in a slanting position to 
receive fountain-pens. 


Notge.—Coples of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the Invention, and date of this paper. 
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READ THIS COLUMN CAREFULLY.—You 
will find inquiries for certain ciasses of articles 
in ive order. If you mann. 
facture ‘these goods write us at once and we will 
send you'the name and address of the y desir- 
ing theinformation. Im every case it is neces- 
sary to give the number of See ia inquigs- 











Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. 7644.—For manufacturers of lathes 
fort» the making of boat oars. 


Yor mining engines. J. 8. Mundy, Newark, N. J. 


fpentry Ke. 7645.— 
loid artic 


“U. 8” Metal Polish. Indianapolis. Samples free. 


Inquiry No. 7646.—For manufacturers of stump- 
pulling apparatu 


Drying Machinery and Presses. Biles, Louisville, Ky. 


Inquiry No. 7647.—For manufacturers of 
able portable engines suitable for sawing, py sc iara 


Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell &t., 
Chagrin Falis, 0. 


Inquiry No. 7648.—For manufact 
ponaztrs F . ‘0! anu urers of wire 


For manufacturers of cellu- 


Sawmill machinery and outfits manufactured by the 
tane Mfg. Co.. Box 13, Montpelier, Vt. 


Inqviry No. 7 —For manofacturers of . 
able glass auitable tort holding fish. a 


WANTED.—Parchaser for Monazite, Moly bdenite and 
Wolfram. Apply Monasite, Box 173, New York. 


Inquiry No. 7650.—For manufacturers 
chinery for making excelsior. =e 
I sell patents. To buy, or having one to sell, write 


Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 
ebtantyy, No. 7651.—Wanted, address of person 
jing in or manufacturing square stee! tubing ‘ 
The celebrated “ Hornsby-Akroyd” Patent Safety Oi! 
Engine is built by the De La Vergne Machine Company, 
Foot of East 138th Street. New York. 
Inquiry No. 7652.—For manufacturers of small 
experimenta! apparatus to order. 
WANTED. — Ideas regar'inc patentable device for 
water well paste or mucilage bottle. Address Adhe- 
sive, P. O. Box 773, New York. 


Inquiry Ne. 7653.—For manufacturers of knit- 
—_ fo ete for or making hosiery; also machinery for 


ae ne for sale the U. 8. and all foreign rights of new 
patent Improvements in Water Tube Types of Boilers. 
Great economizer. J. M. Colman, Everett, Wash. 


Inga Ne. 7654.—For f 
ma. quetry or manufacturers of carding 


Manufacturers of patent articles, dies, meta! 
tam pt screw hi work, hardware speciaities, 
machinery tools and wood fibre products. Quadriga 
Manufacturing Company, 18 South Canal St., Chicago. 


inquiry No. 7655.—For manufacturers of porce- 
lair! ware. 





WANTED.—A man of experience ; capable of running 
factory that is manufacturing heavy machinery. 
Should have $25,000 to Invest in the business which can 
be shown to be profitable. We don’t want the money 
without the man. The experienced man is the first 
essential. Address Heavy Machinery, Box 117. Station 
A, Hartford, Conn. 


iuogiey No. 7656.—For manufacturers of soap 


iry § —W ? 
Inqu ry fatisRimens”** address of party 


yese.ter manufacturers of ma- 
guinery fn ng quarry of marble, sawing, turning 
Ineulry N 


7659.—W ented, address of Diamond 








arched frame portion baving running wheels. A 
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outermost openings. The tle may be then filled 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. T#is is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of —. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
bis turn 

Buyers whing to purchase any article not adver- 
ised in our columns will be furnished with 
ae of houses manufacturing or carrying 


Special Written Information on matters of personal 
rather thun general interest cannot be expected 
without remuneration. 

Scientific American oe BY referred to may be 
had at the office. Price 10 cents each. 

referred to promptly supplied on receipt of 


price. 
Minerals sent for examination should be distinctly 
marked or labeled. 





(9865) W. S. asks: 1. Why is twi- 
light so much longer in England than in Spain 
or North Africa? Is it true that the period 
of twilight Increases as we approach the poles, 
and if so, what is the cause of the increase? 
A. Twilight lasts till the sua is about 18 deg. 
below the horizon in the evening at any place. 
The sun in the torrid zone descends vertically 


in setting, and the duration of twilight is 
least in this region of the earth. The sun 
traverses 18 deg. in 1 hour and 12 minutes, 
which consequently is the shortest duration 


of twilight in the torrid zone all the year. The 
path of the sun makes the least angle with 
the horizon in the northern hemisphere in the 
summer, and hence a longer time is required 
to bring the sun 18 deg. below the horizon. 
Twilight then lasts about 
40 deg. north. On the Arctic circle the sun at 
the summer solstice just touches the northern 


horizon, and daylight lasts through the 24 
hours. There is no night. At the north pole 
twilight is about 2% months, or from the 


middle of January to March 22, when day be- 
gins. Duration of twilight can be calculated 
for any latitude at the sea level by trigonom- 
etry. At high altitudes above the sea twilight 
is sald to be of shorter duration than at lower 
altitudes, due probably to the clearness of the 
air from dust. We have seen it stated that it 
is not more than twenty minutes at Quito. 
2. Is there any means of determining the volt- 
age and amperage of a current after passing 
through a Rubhmkorff’s coil? Could you give 
approximately an idea of the voltage and am- 
nerage ofa current which has passed throngh 
a coll that ylelds a spark of six inches, and 
that is worked by seven Grove cells (ordinary 
size)? A. The voltage required to force an 
electric discharge through air has been de- 
termined for various conditions. It is found 
to be different between needle points from what 
it is between balls. It varies also with the 
size of the balls. Between sharp points about 
20,000 volts are represented in a spark one 
inch long, while for six inches about 72,000 
volts are required, These voltages have been 
determined by experiments with alternating 


currenis. With direct currents also many tests 
have been made, using batteries giving enor- 
mous pressures. 3. When lamps are lighted 


by electricity from alternate-current dynamos, 
how Is it that the light appears constant and 
does not seem to flicker? I suppose commu- 
tators cannot be used with continuous-current 
dynamoa. In the alternate-current machine 
does not the current enter the lamp alternate- 
ly by opposite wires? A. An alternating cur- 
rent is the result of an alternating electromo- 
tive force, which is conceived to start from 
zero and rise to its highest point of voltage, 
then to fall through zero to a point as far 
below zero as it rose above zero, after which 
it returns to zero, thus making a cycle of 
changes. The polarity of the current is re 
versed while the E. M. F. is below zero. The 
fluctuation of lamps is not visible under such 
a current, because the changes are more rapid 
than the eye can take note of. The shortest 
interval of time the eye can note is about a 
tenth of a second, while the alternating cur- 
rent passes through 30 to 60 cycles per sec- 
ond. A commutator can be used with a con- 
tinuous-current dynamo whose voltage is not 
too high and current is low enough. The trans- 
formation of a direct to an alternating current 
is usually made by a rotary converter or @& 
motor dynamo. We furnish Sloane's “Elec- 
tricilan’s Handy Book,” which discusses all 
such matters, for $3.50 by mail 

(9866) C. O. B. writes: I send you 
this letter with inclosed salt formation, in the 
hope that I may get some explanation, pub- 
lished or otherwise, as to its cause. A. You 
inclose a very nice crystal of common salt, 
which is known in chemistry as sodium 
chioride. If you will dissolve some table salt 
in water and set the dish tn a quiet place, such 
crystals will begin to form as soon as the 
solution becomes saturated by the evaporation 
of water. 
cube when it is formed without interference. 
Sometimes little baskets of erystals form, and 
float on the surface of the water, and are 
very beautiful when seen under a magnifying 
giass. The repetition of such experiments is 
very instructive and entertaining to the young 
people of a family. 


2 hours in latitude, 














The crystal of common salt is a! 
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(9867) J. B. W. asks: 1. If at the 
equator a hole 2 feet wide pierced the earth 
through its center, and a ball a haif inch in 
diameter were dropped into the hole, I figure 
that in about nine and one half seconds, and 
at a depth of about 1,440 feet the ball would 
impinge against the east side of the hole, be- 
cause at that depth the earth would be re. 
volving a little over one-tenth of an inch 
slower than at the surface; and from that 
point down to the center the continually de- 
creasing speed of revolution would cause the 
ball to press continually against the east side. 
Supposing, now, that there were neither air 
nor friction to retard the ball, would it ac- 
quire the same velocity as if it could have 
fallen without touching the side; and would 
it rise again to the opposite surface of the 
earth? A. The best experiments to determine 
the easterly deviation of falling balls, accord- 
ing to Prof, Young in his “College Astronomy,” 
showed from 160 trials, a deviation of 1.12 
inches in a fall of 520 into a mine. If a 
ball were dropped into a hole in the earth it 
would in time come against the side of the 
tube and roll down to the center of the earth 
and pass some distance beyond the center. How 
far no one can tell, since it depends entirely 
upon the degree of friction upon the sides of 
the hole. It could not rise as far as it had 
fallen, since it could not pass the center with 
the full velocity due to free fall. 2. If the 
earth were a hollow sphere inclosing a vacuum, 
and a rock fell from the inner side, would it 
not gradually assume a convolute course till 
it reached a point where its increasing mo- 
mentum would equal the earth's decreasing at- 
traction, and at that point begin tod revolve in 
a circular orbit? If so, at what depth would 
this occur? A. If the earth were a hollow 
shell a rock which had become detached from 
its interior surface could not fall at all. A 
body anywhere within such a shell is equally 
attracted in all directions and has no weight. 
This is usually demonstrated in text books of 
mechanics. 3. In such a sphere a ball falling 
from either pole would go to the center direct 
and rise again to the opposite pole; but if as 
in the case of the earth, the poles themselves 











had a slight rotatory motion in space, would a te 


not the ball be gradually deflected into a cir- 

cular orbit? A. A ball falling along the polar 

axis of the earth would not be deviated at all 

in the time required to fall from the surface to 

the center of the earth, since the deviation of 

the pole is very slow and very small. 
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of locomotive, G. T. Moore Ms, DKS Drilling | Sees a - hook. 
: ta ‘ Harte ‘ . | Horn, C Pee ddd ndnteid dec ecbeesoo a 
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Dodson . 808,275 Beaver Falls, Pa Sp mee mee » ing, il . Schroeder. . 
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‘ence post, G i Griggs SON, 5ctO | Induction meter, A. J. Frager 
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voces “Wistribater and seed planter, D troubles forev« Instep suppert, G. H. Cummings. 
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Folding chatr, adustabic, W. 8. Lewis 808 008 | full ue rts INGE n DEVICE MFG, CO — a "Nick se | L#tmp, eleetric glow, G. K. Hartung....... 
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tas tne rey H.P OIL ENGINES Locking device, 8. W. Bonsall. ssee See 
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$3.00 A YEAR 





1905, Cover 


July, 


LISHED SHOWING 


How curtains may be made at home ; 


stencils ; 
The use of statuary for garden decoration. 
gr The magazine is beautifully 


t+ ee een eee ee ae a ee oe 


DURING 1906 ARTICLES WILL BE PUB- 


How furniture may be covered by the woman of the house; 
How the"amateur may decorate the room with home-made 


How a water garden may be laid out and built; 


. The colored covers change mont 


PUBLISHERS’ 
NOTICE 


American 


PUBLISHERS’ 
NOTICE 


Homes ans Gardens 


$3.00 a year: 
Measures 10's x 14 inches. 72 Pages. 


This is a thoroughly practical magazine, d 
the home and its surroundings. An ideal jou 


or, with the SCIENTIFIC AMERICAN, $5.00 a year. 
Colored Cover. 


with 
al deal- 


not only with buildings but with country life as well. 
The aim of the magazine has been to stimulate among its 
readers a wider interest in the beautifying of the home. 
The articles deal with not only the house exterior but the 
interior plans and ne mage and the subject of decora- 


The gar 


tion as well. 


as an adjunct or frame of the 


mansion, receives its full share of attention, and each issue 


contains examples of artistically planned gardens, large and 
small, old and new. There will be published in ioe 


issue 


some large estate, and the reader will be taken over the 


buildings and 
lished articles 


, 7 








A Sheraton Sideboard in a New England Home 











A MINIATURE ENGRAVING 


— as a visitor. There will also be pub- 
ealing with all | phases of practical country life. 


$3.00 A YEAR 

















January, 1906, Cover 


ALSO DURING 1906 ARTICLES WILL BE 


PUBLISHED ON 


The kitchen and how it should be planned (a series); 
Historical places in America ; 

The house of the Colonial period ; 

Gateways to estates : 

How the house of a bygone day may be remodeled and 


converted into a modern home. 


printed on heavy coated paper, and is elaborately illustrated by handsome engravings made from photographs taken 
hly (see reduced black and white specimens hs 

dad hve lace incre home Send $3.00 to-day and receive the beautiful November and 
postpaid, or they can be obtained from any newsstand. 


MUNN & COMPANY, Publishers, SCIENTIFIC AMERICAN OFFICE, 361 BROADWAY, NEW YORK 


for 


AMERICAN HOMES AND GARDENS 
December issues without charge. 


Single copies, 25 cents, 














































January 6, 1906. 
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Hydrozone 


Cures 


Sore Throat 


A Harmless Antiseptic. 


Endorsed by the medical profession. 
Send ten cents to pay post on 
free trial bottle. Sold by d- 
ing Druggists. Not genuine unless 
label bears my signature : 


Ch, Chastataactint 


Dept. U,63 Prince St., N. ¥. 


Write for free booklet on Rational Treat- 
ment of Disease. 














$5.00 Water Motor $3.50': 


Morton's $5 Divine Faucet Water Motor 
for a lhmited time $3.5, 
uaranteed, ttached to any f 


— T mm: 
most powerses water motor, Out 
ine} buff: —- 
a 


udes emery 
wooden pulley, and pu ng 
ay refunded if Sos satisfactory— 
none C.0.D. Order now, or write imme- 
diately for free booklet. 
MORTON MFG. COMPANY, Dept. C, 


130 Fulton Street, New York. 


~ Anoe er Seed Thing f pom 
RECIPROCATING AUTOMATIC DRILL 











Useful fos 4 drilling holes where Braces, Breast Drills 
or Hand Drills are Lge hrm Rey ae Power and 


Minimised Fricti 
GOODELL-PRATT COMPANY, — Greenfield, Mass. 


Let Me Sell 
YOUR PATENT 


Booklet ex how 
mailed R fteen 


WILLIAM E. HOYT 
Patent Rales 
290 ©, nadernet ™ ‘. simone 


aan someon OF INEERS 
Aurg MOBILE ED 
147 Weat 56th Street, oe ron oo 
PROF. © CRAG. Bttcke. Geiveecay Ph.D. 











Departme: bn clude machine too! and fo shops, 
assembling and teat oeaty as wary a Ay i 
also | ies 
teach 


all 
apect PE” tk: Es <p Sir" Perune 





We 
Well Lamps, 





y & SIGHT. 
_ Exclusive territory to good agents. ‘Write for 


Chicago Solar Light Co, Depa, Chieago 


Automobile | Knowledge 


Money in Your Pocket 


ete, 





We are the only school that ol Chat provides com 

Game money-earning and wes 
mail in operating, repairing, const: 
ofguing every kind of motor vehicle and motor boat. 

We have special courses for owners, shop and fac- 
tory employees, chauffeurs, motor-boat and motor-cycle 
users, and others. 

There are only pene oar of learning anything. 
One is slowly ona tedious iously to gain the 
yourself ; the other (and better) way is to take ad- 
vantage of the experience of others. 

Though we offer you the long, hard-learned, 
thorough experience of experts w have done 
prominent work in the development of the new 
vehicle, we offer this ex ence in such form that 
to teach it to you will take only a few minutes and 
cost only a few cents each day—the few minutes and 
the few cents that you ordinarily waste. 

Our instruction has been pared and is — 
ducted by well-known men, of long experience an 
proved ability both in automobile engineeri ~ $~ 
correspondence instruction. It is em pho e 
by prominent manufacturers, club an 
officials, racing men, trade-paper editors, and others 
whose standing in the atiromobile field lends au- 
thority to what they sa 

In the automobile His industry, the demand for com- 
petent men is so t that ability, no matter how 
acquired, is considered above ‘ pull” and nae < < 
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Mold, F. Nevins... 
Molding, M. Hewl 
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Molding apparatus, A. 
See Commutator motor. 


Motor. 


Motor, D. Anderson . 


Motor governing device, C. Koerner. 
Cc. Fish 


Multirate meter, W. 
Musical instrument, E. 
Must distributing appa 
Non-freezing tank, 0. 


oi he aes and drying cppaneten, 


. French ...... 
Ore concentrating a 
Ore grinding, pom Hw Dg 


apparatus, combined. 


ating 
Ores, roasting, H. H 
Organic compoun 

ture of, 
Packing, metallic, hd 
Packing, piston rod, C. 
Paper machine press re 
Paving com 

G. W. Crichfleld . 


Peanut picker, 
Penho! 
Pencil tip, 


»erforatin 
Phonograp 





machine, 


urts 
Photographic shutters, 


in measuring the speed of, 


pone, S. St. Pierre. 


roll, Bur 
tions, apparatus — mixing, 


Pea hulling machine, E. 
Ferguson & 
Pen ~ gg 8 eee 





M. & M. J. Hewlett 





G. James 
ratus, /B. — Meakin. 
J. Fabia 
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R. Stanley 


J. Fulte 
L. Cool 
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Penholder, BE. EB. Blakeslee. 808,504, 808,505, 
J. 8. MeOonneil 
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‘apparatus ‘to be used 
A. “grag 8 


Pinte actions, pianissimo device for, C. 


E ner 
Piano pedal, 
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Pile aeives, ip: Ih SPO dn505 cevesesase 
Pillow, 0. F. Reich......... 

Pipe coupling, H. F. Kraver . 

Pipe perforator, E. R. Graham 

Pliers, differential, J. L. Knigh 
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Potato digger, ; F. ‘Shefreriy 
Power tranamitting mechanism, 9 
| Power transmittin 
. | ome > ast addr 





mechanism, Ma 
ressing =~ ey ae P 


Printing ‘rene inking apparatus, ©. P. Cott- 


Printing press, 





Printing surfaces, 
~oks, re 


B. A. Bre issue 
Printing with indigo, M. we So RY 


es mechanism, 
Pul 
Sam dl and 
Pum 
retzschmar 
Punching bag, Finne 
Punching machine, 
nehing tool, 
Puzzle, J. 8 


travelin 


mechanism for prepari 


ey LS peg reversible, 


. Sparks. 
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Nicholson. . 


ing cylinder, J. T. 





Crow 
Ricks & Stifel 
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ee machinery, H. Parker...... 
balancing centrifugal, E. E. 
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Rail aes ow plastic ties and making 
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ry 
Rail joint, Barton & Lamoreaux..........- 
Rail joint, J. W. & B. J. Bnright.......... 
Re See, OE, ERs bc chet ecessccesssat 
COMER, GB. TRE os wc ccc cscsccesrcecvcnvces 


Railway, pleasure, o 5. Stahl..........+-- 
r 


Railway rail, 8. 
Railway rail joint, H. 
Railway signal, am ag 


Railway switch 


©. ‘Brewster et al... 
ric, B. A. aaa 
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Lake...... 





anes oe and signal mechanism, C. M. 
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Rattner: SEES operating device, 
J. Molina 
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Keeler. . 
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Refrigerator, J. Dic 
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Ring. 


k ring. 
Road making, J. C. 


Roasting furnace, F. E. 
Tene of the Salenadien “ee. Jobnson 


Rock 
at 


Rotary motor, high 
Sad iron, A. T. 
Saddle, ha w. 
Sanding machine, B. 
Sash opener a 
wv ae ms +s 
ale, computing, 
Scale, weighing, 
Scale, weighing, P. 


Screw press, continuous, J. 


Seal or closure, bottle, 


Sealing apparatus, bottle, G. 
Seed i and packaging machine, a 
rac: 






Sewing achine bobbin ejector 
Sewing machine shuttle, 
|e fastening, F. + Wellert 


y window, 


Sharpener, lawn mower, J. C 
Sharpening machine knife, J. 


Shears, tension device 


Shuttle, 
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Fr. 





Signaling system, 


Registers, holder for hotel, J. G. Willia’ 
Riding frame for implements, A. 


ign for wire fences, G. L. 
ae ——- "circuit, ys = FEY Fr. B. 


Signaling Livies. "BK. F. 6 
M. W. flan 





Q. Plum- 
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for, 
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aling system, electric, Otwell & Melvin sear 
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Skirt pnw By 


e i. Robe 
Sled, traction, J. McGillis .. 
Smail arm, breech “E"taleg T. Godsal. . 


ey Lapey & 
or shove 

Spark arrester, F. n 
Spark arrester, 8. Amick 


Spinning ri su rt, 
Spittoon, 7. Hotavert 


us for lustering and 


‘Sevetibbee. 027007: 


Splice bar and guard Tali, combined, W. T. 


WORM ccescscrsee 
prayer, double acting, 


Serine stret nas 6 dev vice, 


Stacker, hay, 
Stage and 





service, This makes it easy for s an 
to qualify quickly for good wages and prompt tad- 
vancement. 

For further information, send us 


if name - 
nm. This will cost 


the accompanying cou on 
a moment of time an tage stamp, which wi 
be well spent for interesting and con melas litera- 


ture, 
SCCCCCeriLi OUT TEAR OFF MAIL TO-DAY eoooeee 


THE CORRESPONDENCE SCHOOL of AUTOMOBILE ENGINEERING 
Suite 1868 Flatiron Building, New York City 
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scaffold attachment, 
safety swinging, F. 
or tablet making machine, @. 


F. 8. Carothers.. 
R. P. Raschick.. 


Lebmann 
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L. ‘Jones 
generator disincrustant, 
. MeCorkindale........ 

ter . 
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Stencil cutting ‘machine, T. W. Hemmers.. 
Stereotype plate casting apparatus, Caps & 


guirrup, fi Petree 
‘oc inking font. 
Smith 
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cular, giving full particulars of your 
courses, 
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operating 
Thurman Patents 
in America, 
and as many more in 
Canada, England, 
and Europe. 





ST. LOUIS, VU. S. A. 
Manufacturers of the Celebrated Thurman direct- 
connected Gasolene Driven Air Compressors 
for Mines, Pneumatic Tools, Etc. 
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THE IDEAL 
LAWN MOWER GRINDER 


This machine will grind a lawn 
mower perfectiy in 16 minutes, and 
is to revo- 









usiness. ow 
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THE ROOT 


MOTOR 


BROS. CO., Plymouth. Obie 


CYCLES 


From $40 up 
Send for List No. 
102 Containing 
70 Machines 


HARRY R. GEER CO., 1015 Pine St., St. Louis, Mo. 




















SUBSTITUTES FOR COAL 


Are described from the technical 
standpoint in the following Scientific 
American Supplements. 


Each Suppiement named costs 10 cents 
by mail: 


COMMERCTAL USES OF PEAT. 
SCIENTIFIC AMERICAN ip age ar 1324. 


The article enumerates the Foe bl Foon 


bogs and states their financia 


GERMAN BRIQUETTING MACHIN- 
ERY IN AMERICA. Screntiric 
AMERICAN 1411. A valu- 
able economic report. 

A phd 4 ICAL ERectss 

BRECERICA UPACTUME OF 
Prat or Tae SCIENTIFIC AMERICAN 
SurrLement 149%. The paper fully 
cribes the 

LIGNITE, PEAT, AND COAL DUS# 
FU ¥ SCIENTIFIC AMERICAN SUPPLB- 


1426. A careful consideration of 
methods, 


MOOK CULTIVATION AND PEAT 
INDUSTRY IN GERMANY, EN- 
AMER: SurPLeMEN 


TIFIc poy T1481. An 
excellent review. 
DOMESTIC 10s. ND I- 
Sete atere Se uene 
SCIENTIFIC AMERICAN 
A valuable monograph by an expert. 
THE WHITE MINERAL nd ddd 
jah Soc Tae. "2 article 
eas, ae Htstrating an American 
ies coeeeinensiemeeemsiadl 
Price 10 cents each, by mail. 
a cenntmniamennieenale 
Order through your Newsdealer or from 
MUNN & COMPANY 
561 Broadway NEW YORK 
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accurate first time. 
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Simple explains it all— 
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January 6, 1906. 
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THE ROYAL 
148 Chambers %., Hew York City 
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i One man make 

bi day. Whole outmit 
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THE PETTYJONN CO. 
616 W,. 6th St,, Terre Haute, ind, 





Our COMBINATION BLUE PRINT 
FILE AND DRAUGHTING TABLE 


The top can be adjusted to various 
heights and tilted to any angle. We 
carry a full line of all atyies of 
~Draughting Tables, Blue Print 
Cabinets, etc. 









THE STERLING AIR HEATING 
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easily, - B 





Pa 
STERLING, AIR RADIAT 
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MIN Principles of VY 


Home Decoration 


JOY WHEELER DOW 
A Series of Monthly Papers in 


American Homes 
and Gardens 


AN - WY 
OW Mise, Y 











AN howschold decoration under the = 
Ve ——o « title of “Principles of eke 
ome 
AN The pagers are richly Ulectrated nd NY 
are written in the keenly critical spirit for 
which Mr. Dow is wellknown. They Way, 
Aj admirably summarize the whole subject \/ 
eve of household decoration, and abound 
/, \\ with admimble hints and suggestions. \Y, 
} The photographs published with the ari- \L// 
eve Se Sees © euch come 
/, principle of decoration, showing what is \t}7 
A)... sdmimdie and what is to be carefully \\// 
ove avoided. eke 
A ton ot the sabes together wih eam. = UY 
eyo Soa. 
t * e 
LAD sibhect of Halls. Subjects to follow will NY, 
ove ee Se meg foe, te Paving eke 
AN Grety one Wis Bb intewent ia home VI 
Ge OY eee ¢ 
“AN by Mr. Dow. 3 \Y 
Se TE oo eAe 
AN \/ 
J\\ American Homes (iy 
oe and Gardens A 
AN PUBLISMED BY \i/ 
MUNN & COMPANY eAe 
“AN 361 Broadway, New York \/ 
KS 25 cents per Copy, $3 per Year 3 
_ | 
Wee LP A AY AD he gMZ; 
YSSSr_yrsa’ 









































Stump puller, J. J. Milme.........6+-seee5> 808,247 . 

Bu ter, ‘independently fired, J. B. Bell. 808,228 Reliable ‘Marine Motors 
Swinging gate, T. B. Walston............. 808,324 7 + 
Switeh clips, making, W. J. makes eeese 808, 258 a ss 
Tachometer, ©. D. Haskins.... 237 S 

Tank heater and feed qooker, W. S. Grifiths 808,300 

Tap, beer, M. J. Chaplin.. 808,341 

Tap for beer barrels, M. J. Chaplin. ; 808,195 

Telegraph transmitter, Hayes . ee 806,366 Priction- B kboard 

Telephone attachment, P. Kammerer....... 18, 454 Drive uc 

Telephone service, recording apparates for 

mensured, J. A. Kemny..........ssse08 808,383 
Toleghomy, 1. Miteee......ccccoccccccccccas SOB, 386 
Telephony, A. G. Davis........... "808, 438, 808,600 
Textile machinery, faller for stop motion 

mechanisms for, J. B. Whitney, 

419, 808,420, 806,617 
Thermo electric battery, A. Heil. 808,086 
Thread holding device, Rowley « Rubira. 808,114 
Threshing machine, Whiting & Johnson. . : 808,497 
Threshing machine feeder, C. 8. Sherwood... 808,173 
Tire cover, J. C. Dufour . 808,074 
Tire, cushioned, C. W. Adait......6...+.04. 808, 426 
Tires, ers, oo pneumatic, H. esa. net Reliability is absolutely the first consideration 
Toilet and manicure case J. M. Dawson. 808,143 in a Marine Motor. 
Tongue support, J. F. Cell seseeeees 908,071 Fay & Bowen Motors have an unequaled re- 
ar ene, © 5 Weed cea ae cord for reliability in numberless endurance 
Tool rack, J. W. Danhour 808,142 
a 4 eo similar articles, holder for, A Remarkable Little Car for $400 and heavy weather tests. 
J ame! 808, 606 Maxi 40 4 . +“. 1: on spe 
Toy. 3. 0. Keejci 808 458 a hl fee Simplicity, durability, power and flexibility 
| mee nag 2 gy VE = pony od Has no equal for hill climbing or through sand and mud. No crank required for starting. 
after , 7? was Numerous speeds forward and "everse. Send for free catalogue of Reliable Motors and per 
ee L, h 7%, King 308,456 agin mounted on frame hove ellipte corings. Sectly built boats 
Traveling com ss and sales table, combination, " Ten taeh powell agate i as Se. Fay & Bowen Engine Company - 
808, 42  enge : 
Travelin an “lock 8. W. Bonsall 808, 189 Fan mounted in front of engine. 80 Lake Street Geneva, N. Y., U. 5 
Trolley Gnae r, Wilhelm 808,589 Oiling done from seat by hand pump, 
Trolley harp m. electric railways, J. Mil- — entional shape of hood and back. uP 
ler, Jr e " 808,163 ear construction except motor enclosed and dustp: . 
Trolley head, electric, Cherry & Clive 808,139 Unequaled economy~ 35 miles to one gallon of gasolene 
Troliey pole, Osburn & Coad ‘ . 808,108 and one-third pint of oil. ss n ou ne 
Trolley pole controllers, valve governor for, Active agents desired for unassigned territory. 

M. O. Dolson 808, 198 Write for Catalog and Proposition. W want you to test the merits of the Dean Beiler 
Trolley wheel, electric, J. Miller, Jr . 808,162 Tube Cleaner in your boilers, under your perso 
Truck, elevating, T. Podmore ~-. 808,212 WALTHAM MFG. COMPANY eupeeviston e are confident that if you do so you 
True & for meter propulsion and the like, car, | General Offices and Factory, Waltham, Mass., U.S.A. 1 decision that the 6,000 users 
Truck, tender, H. EB. Drew 808,440 Members A. L. A. M. 

Trunk, I. Mendel.. + ad 808,205 | 
Tubing maniag apparatus, N. Foster... 808,356 e 
rbine, eb © Guid, 0. Kolb... 1 — 
Turbine, ei fe fuld, Wood & Burlingham. 808,134 
Turbine, elastic fluid, M. A. Green.. 308,152 | WIRELESS TELEGRAPHY.—IT. —ITS PRO- of the Dean Cleaner have yonped : g thes 8 yaa 
Turbine, elastic fuid, J. W. Cloud.. +.» 808,343 ess and Present Condition are w the best device in aes 
Twisting | and winding mechanism, C. H t¥IC AMERIC iso, 1383. 1 rides go Se 1482 from boiler tubes. Wri te us about It. 
808,106 
Twisting: en P. Hardman.. 808,084 i338; 1737: | each, by mai unn THE WM. B. PIERCE CO. 
shifting mechaniam for, nadway, New York City. and all newsdealers. 319 Washinaten Street, Buffalo, N. Y. 





Typewriter ribtx 
Jones & Taylor.. 
Typewriting machine, A T. Brown 
Umbrella rib, M. G. MeGuire.. 
Valve, automatic free dischar; 
Valve, controlling, Voorhees 
Valve, emergency brake, G. H 
Valve for gas engines, rotary, 











TAKE YOUR CHOICE— 


But the easy way to clean your auto, carriage, wagon or sleigh is with the 


ARDREY VEHICLE WASHER 


























Valve, gate, H. Millholland a 
Yelve ear, steam engine, E. Bauthiere.... Patented August 15, 1905 
apor burner, H. mith No cold hands. No soiled clothing. Cleans in half the time. Saves th 
vena ~ pm roy y Tah an SEF a 3 the work. Made of solid brass. Fits any ordinary hose. Sponge always clean. Im- 
Vehicle. head A. Stechberth " 508, possible to scratch or injure finest finish. Prepaid $3. Send to-day. Booklet FREE. 
Velocipede, F. M. Thompson.. . ARDREY VEHICLE WASHER COMPANY 
Vessels, constructing, E. Molloy.. y 
Wagon, lumber, >. W. Strickiaad......... ’ THE Way 1S51C Main Street, Rochester, N. Y. THE ¥ WAY 
wala rack, hay, J. Vogel... 5 
finishing process, H. H. Habn.. 5 
Washing machine, D. Stuck vhaseadenee 808,175 ” 
Bopiet wwe et eel! Civil Engineering and Surveyors’ Instruments 
woe machine, Dyke & Alderman... a 
ashing machine, C. EB. Goulding... 808, ING INST UMEN 
wuete trap, A Newton... . 808, 4 DRAW R TS, MATERIALS AND 
atch barrel, J. Thalhofer. 808, 1 We are the largest hoage in the world. Try us on BLUE PRINT PAP TRACING CLOTH, ; 
wean gate, _ Je ~~ Seerererreryrr> prey “ThK KS, or SURVEYING and ENGINEERING IN bMENTS : sere age 
ater heater, Beaumont. . . y 
Water heater, electric, J. P. Erie.. 808,525 A. S. ALOE ew 515 Olive Street, - - - St. Leuis, Mo. 
Water meter, electric, R. H. Milton 808,562 “ Sent Free.” Solicited. 
Water purifying and filtering apparatus, L. 
Dion 808, 350 
Water supply for urban and other buildings, 
system of, W. P. Groom ‘ 808,083 
Water tube boiler, J. P. Davies.. ‘ 808, 437 
Weather strip, A Taylor. . ‘ 808,316 
Weight registering mechanism, W. A. Ken 
0 - és . ‘ ee .. 808,001 
Wheel. See Cable traction wheel. 
Wheel rim, B. Schmitz... : aa 6eee 8, 405 
Whist apparatus, duplicate, C. B. Busby... 808,432 
Winding machine, C. Morigg! , nae ly 
Winding machine stop motion, F. W. Sum- 
her . p0nn0 pe .. 808,586 
Winding mechaniam tension device, J. B. 
Whitney : ines St 0Clt 
Window glass fastener, J. H. Ibison.. 808,544 
Window acreen, Irwin & Duffy ° . 808,000 
Window screen, R. Parso 808,400 
Window screen, adjustable, B. C Rockwell. 808,577 
Window ventilator, J. L. Meeks. 808,466 
Windows, shutters, and the like, mechaniam 
pa | operating casement, Cc. Spen- 
GR bébvose > j ps9 v0veesé ou an 
Wire icoms stpttie, i. A. Bond.. ; one 
Wood boring implement, J. Land.. .. 808,2 + 
Wrench, B. F. Nedrow.. ‘ : . 808,250 BY SUBSCRIBING 
Wrench, J. J. Fetser.. . ‘ 808,608 
Yoke center, neck, F. J. Drum..... 6 FOR THE 
DESIGNS, 
Automobile tonpene, R. A. Lesife........... 37,7638 
Badge, O ayle ag 87,757 
Electric light a. "M. E. Bates... . 87,742 
Game apparatus dial, J. Forsheim... -- 39,7 
Hammock valance, I. B. Palmer " .. 87,76 
lee cream cornucopia, K. Yakushyi.... : ,T59 
Medicinal tablet and pelloid box, F. i. Put- 
SD Jécdcesance é0s0s ,T60 
Mirrors, brushes. and ‘similar ‘articles, back 
for tif debeeees eke «+++. B7,788 
Ring, "o. ~ -++++87,755, 37,766 
Type or plate, printing, J. ii i ‘Morley occcecsecs 37,764 
TRADE MA MARKS 
Absinthe, Charles Jacquin et Cle............- 322 
Accordions, Lyon & aely Sesgvdioes 48,419, 48,420 
Aleobol, C. H. Graves & Sons...... 48,327 
Baking powder, Consumers pop ply Co..... . 48,341 
Beverage, non-alcoholic tonic, Wiseoln Co.... 48,368 
Bitters, Lange, Schenck & (Co...... . 48,313 
Bitters, Theobald & Son Co 48,318, 48,320 
Ritters, nerve, Aschenbach & Miller. . 411 
Bluing, A. Ptromm. . 422 
— compounds, Arrow Boller Comp und 
Ce . . 48,410 
Boots ‘ona thoes, leather, Re gal Shoe Co..... 48,351 
Boots and shoes, leather, Walker & Whitman 48,361 
Boots and shoes, leather, Utzs & Dunn....... 48,434 


Brandy, ©. H. Graves & Sons... 
Candy, Reymer & Brothers. 


Candy, American Confectionery C 











Cards, playing, United States Pi ying. Card aes 
TO Sar ctorrescscesencs 
Cartons, Hinde & Dauch Paper Co 48,402 
Cartridges, Selby Smelting and Lead Co..... 48,379 
Chemical preparations, certain named, Pre- 
servaline Mfg. Co. . 430 
Cigarettes, H. P. Straw 383 
Cigars, Fehsenfeld Cigar 
Cigars, Juan F. Portuondo © 
Cocktails, P. J. Boulin Liquor © 
Cordial, Kamp Distilling Co. 
lals, 8. Hochatadter............. , 808, 345 
Creme de menthe, Charles Jacquin et Cie. 48,321 
Disinfectants and antiseptica, lievue Chem- 
ME GM concesedetedete tender . 48,486 
estuff, Casselia Color Co...........- . 4412 
Sereeees pasteces, Lamnoee Battery e.: 
agers ng & stilling a 99 eel- 
7 Cemieasee & & Enginee .. 48,408 
Firearms Webley & Scott Revolver a Ame 4, 
Co. ° 


Adler 


Gloves, J. 




















cientific American 


cientific American 
upplement 


Combined Rates $7.00 a Year 


MIwUNN & co., 





361 Broadway, New York 
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January 6, 1906. Scientific American I9 











ee | Gesees “- org peal DO Stcndvccusex 49,386 | 
| Guitars, Lyon & ME oon bso oe oben esnscsen’s 48,421 | " o ft themselves f 
on Hair tonics and hair dyea, F. G, Telfer..... 48,355 TELE PHO N E a4 ; san ting oar He Retces 1 sea | 
Hats and caps, J. Samuels & Bro............ 48,377 sithe apace sebteoture, 
post — Soria, Thermalite DO. oivieceds 48,431 E N G I N E E RS wing, Siructural 
nives, pocket and pen, B. Weck............ 48,408 
Laces, shoe, H. L. Hiller 48344 American School of thease Chicago, lil. 


oe ERECT. cece eee es eeereens 








Sere See ae 















You save from 20% J ‘amp, clases and globes, sees day 48 
to 40% by buying a Liniment, ©. Stauley........secscevsreesees , " Ww — $6.00 per diem, Naval 


Lubricants, antiseptic, Russell & Lawrie... 
Kalamazoo Stove or Machine blades or knives, Loring Coes & C amination, i, be be held tor 


itive ex- 
Range direct from the } Maraschino, Charles Jacquin a er : Eee hy F aan avy a ie 


at lowest Meat extracts, Valentine’s Meat Juice Co... 


































* | Meat juice, preparations of, Valentine's Meat 
Jutece Co eee eee eee eee ee eee eee ee 2 
| Medical compound, 8. H. B. Hayden........ “High city pacts. 
| Medicinal preparationa, Leslie B. Keeley Co. 1Y PAY 9 machine Lom ee 
| Medicines, proprietary, L. M. Kaszunas...... or nmneb phar me pe En mee. aie ned at bal 
| Medicines, tonic, 8, B. Hartman..........-- : tenet, Gel our eotinn GeLatA 
Metals, antifriction, E. 8. Shimer........ 48,380 | Men and boys wanted to learn PLUMBING TRADE, CO. %4 Hudson Sint ty 8 Cit i ag 
antee quality u | Matte opareter, Aksabelaget Salenius Werk- pays 85 a day after completing course of practical syivania pot. d % 
000 bank bond. §§ fF |. Stader ........... os Go aeure +++ 48,338 atraceon home or in our -» Srycuaiee oa 
Nail oo composition, Dr. J. Parker mitted inion and tion. 
We Ship On Pray Co. ....... Serereae Positions. secured. “COYN BHO to. Prom LNG 
Needles, sewing, C jatar: 48.305 | SCHOOLS, 289 Tenth A ue. New York. Chicago, Iis., 
360 DAYS APPROVAL ewepaps r, trade, Davia Williams Co.. 48,369 | Cinemnati, O. Free } 
ewspaper, weekly, & F. P. Church... 48,407 
and We Pay the Freight. | Of, olive, F. R. art, Same Rs: 48,378 arlinn Lo a; Brewers’ 
If you do not find the Kalamazoo ezact- Olle for foterna ands ste rnal use, Kickapoo page ere”, Machi wiitamal ‘TER 
lyas represented, the trial does not § | otied clothing, A. J. Tower Go... ... 48,236, 48,337 FG. CO. a Chinion Si. Milwaukee, 
Cc ] y u to in- Orange curacao, Charles Jacquin et Cle...... 48,330 
2 st you a cent. It wi l pay yo i Organs, Hamilton Organ Co - By eseese 48,416 MODEL B EXETRIMENTAL. WORK. 
vestigate. | Organs, eabinet, W. W. Kimball Go........ 48,435 developed. 8 aeutnery. 
: V. BAILLARD. 24 Frankfort Street. New York. 








Packing, Garlock Packing Co........ 48,356 
Send Postal for Catalog No. 346. Paint and varnish removers, Gould & Cutler ren 
All Kalamazoos are shipped prompt Corporation. GOR 48,415 RUBBER. Expert Manufacturers {70 
ly, blacked, polished and * | Paper and envelops, writing, G. B. Hurd & Fine Jobbing Work soda: 
ou can 


ready for use. c ae setcig an 4vG ane y ae New 
Wactanrarhte pape r and films, Societe Anony- PARKER, STEARNS & SUTTON, 228.220 South St., York ees pee cy a8 catalogte Ro, 
48,381 { Some Co. ve Roma Lig ng 



































Kalamazoo Steve Co., Mirs., ‘ 
\ Kalamezeo, Mich. ‘ Rg We RET Pulp Co... ee ada 48,346 ex < PERIMENT A WORK  Scienti ly 
All our anes eee Pulp canal cleansers, R. B Donaldson. .. 48,418 DICKE & yore sae reise ste f 
ink sau ore Oven Thermometer Razors, Challenge Cutlery Corp....... .... 48,366 phone ‘ohn, - 
: Remedies for blood diseases of the mucous —_—— 
a vo oper wag Rio Chemical Ce. . -..« 48,424 = 
“3 emedy for certain named dise “nse 3, Finlay y 
b Mee Me i shes skys ces Feevagaccaas .. 48,414 MODELS! 
| Remedy for diseases of the ‘blood, A. B. 
7 7 ag ae sia aeihe a - ais ‘ 48,399 Mod: w 3 1 hy. 
emedy for ¢ ases of the ‘plooe ‘and skin, 2 Tosche Dual Mos ~ 
PROTECT YOUR HOMES AND PROPERTY. | Dr. Peter Fabrney & Sons Co. 48,444 | Selent, ot Insts i. Wehbe 30d Mission St , 


adger’s Fire Extieguisher will Rock and rye, Charles Jacquin et Cie. 
put out any kind of a fire at the start. jSaws, E. C. Atkins & Co..... 
Sewing machines, Abraham & Straus 











































































































































































80 simple a child can use it. Sewing machines an@®attachments, Abraham é } ' v4 
Write for information. gO Ba Yor, REE So ae 8,2 
BADGER FIRE EXTINGUISHER CO. Skirts, G. Plonsky & Bro. one socccsces 48,278 
pe Sreeenaee Siesta ans ue oo 8] MODEL AND EXPERIMENTAL WORK. 
teel, Crucible Stee! Company of of tines, to 48.207 | Mleetrical and Mechanical Instruments. Smal! Mach'y 
gE TERETE: noentee in | Steel, Singer, Nimick & Co...........02-e05 48,334 | EDWARD KLEINSCHMIDT, 82 W. Broadway, New York 
RADIUM ‘AND THE RADIO-ACTIVE Steel, Park Steel Co. .....+..+-0++0+ 48,340, 48,350 
Substances. No better or clearer scientitic account has | Steel, Crucible Steel Company of America... 48,368 Foot and Power Lathes 
been published than that contained in SCIENTIFIC Tamales, enchiladas, frijoles, and chili con 
AMERICAN SUPPLEMENT 14239, The paper presents carne, Spanish-American Food Co....... 48,382 Send for c:talogue and prices 
all that is at present known about radium and theradio- Taploca, prepared, Whitman Grocery Co..... 48,387 || Carrell-Jamleson Machine Too! Co., Batavia, Obie 
active substances. Price 10 cents, by mail. Munn & Co., Tinters for mortar or pase compounds, ey ee ee ee 
361 Broadway, New York City and all newsdealers. Toch Brothers ..... tuvkeaeesaaolee : 48,433 PUMP | ANTE, s, Pend. goncstfuent 
eos See BREEN Tires, bandages, repair si ta, plasters, and is ihe mp. with tg ite, ° 
patches, Continental Caontchouc Co..... 48,342 t Perminute, at t. i 
ca CLEAK KITCHEN Tonics, Rio Chemical Co...........6..00:+++ 48,423 for pumping water Jacen cranberry - - sad saree 
end egress caving te Wall paper | Umbrellas, W. H. Rich & fion.............. 48,353 anal acne nied ad Pg make and ” i i 
snd gaintinctectea bytheaecer | Valves, S.A. Murray. seo coec 00000022 2 a | Cie mex. |Electrical Engineering 
the " alves and cocks, / COMBS... 25s cceee 87S = 
Can dy By ye Varnish stains, sy em Taree Dian cvs wusten and Experimental Work of Every Description 
range in 3 minutes Takes the Veterinary remedy, D. Bink} since bale faci firat work 
smoke, steam, swell and | Water and stain proofing liquid, Toc h Bros.. We md bat 4 fetory ay with ma- 
dampness from the kitchen up Waters, aerated, A. C. Schuyler. oop een Shine ey throughaw 
the cnimney. Made of polished | Whisky, A. Breslauer Co...............00005 ? SPLITDORF 
iron, nickel trim. Price,for4or6 Whisky, Colburn, Birks & Co....... waeee ade cH 
lid range, $7.50. Geed agents wanted. Whisky, Jesse Moore Hunt Co............. - Engineering Dept. 11-27 Vandewater St., N. Y. J 
The Phenix Furnace Co.. 214 Wood -, Pittsburg, Pa. Whisky, Kirsch Bros. & Co.. vn kp eet 
e Whisky, Lang. Schenck & Co.......... 
Whisky, William H. Lee & Co..... 314. 48, 315 | 
| Whisky, L. & A, Scharff. one ‘ re 316, 48,317 | 
Whisky, B. Fischer eeee a .-+ 48,324 | 
Whisky, J. & A. Freiberg otateveeee . 48,325 | 
whe’ Goodman Bros geecetesse .+-+ 48.326 | 
hisky, H. Kahn.. . -.» 48,320 
y FRR Watts an. @ Go..22 2.0 || THE ANNUAL AUTOMOBILE NUMBER 
4 Thisky, Shea-Boequeraz Co.. Sanctions tien 48,583 | 
| Whisky, Taylor & Williams................. 48,335 
| Whicky, National Distilling Go...20000000022 iniads | OF THE SCIENTIFIC AMERICAN will be 
Rage h Colburn Birks & Co... .....6000005. 48,367 | ° ss 
| Whisky, Kamp Distilling Co............+. . 48,374 | J 
Whisky, Mallard” Distiing Go. 0.2000. “: Sacate | published on January 13, 1906. It will contain 40 
Whisky, A. Breslaner Co res a 
Whisky. J. Harbinson.. | 4 
bg Montana Liquor Co. 3 | pages. It will have a colored cover, It will cost 
Whisky, (. Mundy . | 
Whisky, T. Pepper's Sons. ‘ 5! 
Whisky. T. Pepper's ‘Sons. only Ten Cents, and will be found on every news stand. 
| Whisky, J. Rauber & Co. gun 
Whisky, Wm. H. Holmes Co,..........+-+6. ’ 
| Whisky, Jesse Moore Hunt Co............... 48,417 
Whisky, J. M. Davis... besen . 48,488 | 
Wire cloth, netting. and. fencing, woven, 
} Clinton Wire Cloth Co.......... seoseee 48,302 
| pesca | 
ess LABELS } 
NO MORE IRONING “Art,” for cigars, J. F. Wileux & Co.. 12,572 
“B. & O. Central,’ for cigars, J Markovitz. 12,570 | 
TRO us ERS ‘Ben's Brillant Beer,"’ for beer, N. Benjamin | 
NE IBS SRS SLRS ‘ssa Oe 
| Nowy tented Trouser Presser. ap- | ‘Colombe Bitters,’ for medicine, Dr. C. De 
plied when they are hung up, restores Felice ki cesce von SESE : 
acs rfectiy. Two spring steel ‘‘Fernet Ricca,” for bitters, Chas. Jacquia | 
in. long, are corres. to exert et Cle iueat +» 12,575 | 
werful conan pressur **Forjada,”’ for tea, C. F. Posbe rgh & Co.... 12,578 | 
Ss, postage prepaid to “Germ Flake,’ for pancake flour, Barrows | 
any address. Milling Co, ... e+se- 12,579 | 
G. E. PROCTOR COMPANY ‘Hot Stuff,” for a tonic and relish, 8. W 26 | 
140 sau ew York Noggle Wholesale & Mf -. 12,576 
Nas St. Ba as ¥ ‘*Hubtip.’’ for Le for , ge and shoes, 
J Aes RPP eee 12,588 
ELECTRICAL “MOTORS _ THEIR **Masetto, " for cigars, Magidson Bros. - 12,573 
Constraction at Home. SCIENTIFIC AMERICAN 8UP- “Paris Antiseptic Dental Plaster,’’ for anti- 
PLEMEN Ts 759. 761. 767. Git. Price 10 cents septic plaster, W. Chureh ......... «++ 12,683 
York € ny mail. Munn & Company, 961 Broadway. New -poljo,”’ for furniture polish, W. W. Wates 12,586 
ork City, and all newsdealers “Posner Bros. Excilaiter Dandruff Cure,"’ for 
hair tonic, Posner Brothers.............. 12,581 
E “R. Steinec ke Co.,"' for cigars, R. Ste eapineatt 
[PAGE'S MUCILAGE “.: os 
Select Pack ‘California Moorpark Apricc a 
iO gussiaing be Sen meek Ot bottlo— Ko for dried fruit, Castle Bros............. 12,580 
finest papers, bottle retails at “Snow-Ball Freezer,'’ for ice cream freezers, 
ben. OF com by mall TOF 10e-j also b aif. Richmond Cedac Works.........--65600. 12,584 t 
pints, pints and quart “Swamp Chill and Fever Care,"’ for medicine, ‘ 
’ Morris Morton Drug Co......4...0.cs00. 2,582 
lsPage’s Photo Paste, “Trie to Nature,’’ for Hnoleum, P. 0. Jnd- 
e me £ Obs vend ctBavntidiasssovseuréoéen 12,587 
woe es 
loz. bottle oF tube, 10c.; by mail, 12. PRINTS 
RUSSIA CEEENT CO., 189 Essex Ave., Gloucester, Has«. = “we 
*‘Baiream,"’ for cigarettes, 8. Anargyros..... 1,525 
i “Jayne's ee oe one the best at all 521 
times,’ for pills, Dr. D. Jayne & Son... 1, 
60 YEARS’ | “*Mecea,"’ for cigarettes, 8. Anargyros..... 1,526 
EXPERIENCE ‘Murad,’ for cigarettes, 8S. Anargyros....... 1,524 ; 
“Star Bathtub Enamel,’ f mel, Gers- apes 
tendorfer ros. Fish catemevue ‘ 
“The “Rdelwetss Giri, B. Schoen: Among its many interesting and instructive articles will be 
hofen Brewing Co. ......4...0.45- «nuevo Oy Ww 
“The, Real ree Food Show,"’ for flour, ae those on Runabouts, Air -cooled Cars, Light and Heavy ater- 
fashburn-Crosby Co. once’ Ree 
“Turkish Trophles,”’ for cigarettes, 8. Anar- "| cooled Cars, Automobile Novelties. Only new models and 
BROOD ov eed eegs ncceresewesne vobpepee tes if 
SE new mechanical contrivances will be described. The number 
* 
a® printed copy of the specification and drawing will be lavishly illustrated. Order from your newsdealer or from 
patent in the foregoing list, or any patent ‘ 
_ jasued since 1863, will be ge n—- 
eid for 10 cents, provided the name an 
Saar a of the patent desired and the date be ork Ci 
ven, Address Munn & Co., 361 Broadway, New MUNN & COo., 361 Broadway, New Y ty 
ork. 
Canadian patents now be obtained by the in- 
ventors for any of the. laventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 261 Broadway, New York. 
DON’T BUY GA. EENGINES :;:::* 
“THE 
all $ wrllcagher 
Soasry oy traction” ection ts papers Eas Pom She, site, Seales Fale ide 
"> ; fd Ya 
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Scientific American 








January 6, 1906, 











New York Beting an 
Packing U0. 


LIMITED 





Manufacturers of High Grade 


Rubber Belting 


Diaphragms, Dredging Sleeves, 
Emery Wheels; Air Brake, 
Steam, Suction and Garden 
Hose, etc., Mats, Matting, 
Interlocking Rubber — Tiling. 
Also manufacturers of moulded 
and special “nibber goods of 
every description. 











Write for catalogue. 


91-93 Chambers St., New York 











To INVESTIGATE 


The mechanically correct 
DURYEA, tuvariabiy is 
to purchase. Duryens 
are "iiflerent ie the reasbe: 
Patewted features make 
thes for Comfort and 


for aes he Teits the 
Reason Why. 
BURYEA POWER CO.. 44-84 Aeyrud St., Reading, Pa. 


Epes esse eee 
Combined 
JF ORO. 
aah ord Gas, Keresene. 
Send for Catalogue. 
“tate Pewer Needs. 
QUARTER GAS ENGINE CO., Box 148, STERLING. ILL. 


‘ seriecios ot low ent os ppene, Best Rauroad 
Stock Scales made. 

agticioe inctuding Safer. 

jeyeies, louls. etc. Save 

* ORICAGO SCALE Co.. Chicago, Li). 







_—enmenengsee 






































0 send or our 


ia best instruments for pling 6 

» those that are used in the ae 

tories jaye y Pa a by imdi 
workers who know the bes! 


Bausch & Lomb Optical Co. 
new ___MOCHESTER, HY, 
= vs oS | 



































“A -C” Superb HOLIDAY GIFTS for Gentlemen « A-C”” 


The ft known tc 
ANTI-CANCER. endorsement of Physicians abd the sojentitie world ANTI-CANCER. 
























2.00 
2. 64 os A C ” 4 
Registered Mall - 1904 7A 
Ba il Model Ju>~2 
Imported Briar Improved 1906 model a 
Sterling Silver aoe on the Mn agatarva 
Velcanite till after holidays. 
James 10 Saliva Cannot Possibly 
Old Customers Enter Stem 
~ $1000 NOT A COMPETITOR WITH CHEAP PIPES 


Guarantee Against 
Barat Teague 


Milnstrated hook fall of A eposege Sppereane to 


De net send stamps for postage 


THE “A-C” PIPE CO., 807 Times Bidg., Broadway & 42d St., New York 
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STEAM HAMMERS 


Aut TYPES AND Sizes 
FROM 2650 TO 12,000. 
GENERAL ROLLING MILL 
MACHINERY, SHEET AND 
PLATE SHEARS, GALVAN- 
iZIiIn@ PLANTS, CORRULU- 
GATING MACHINERY. 
SEND FOR CATALOGUE, 





ERIE FOUNDRY CO. 
ERIE, PA. 
























































COLD GALVANIZING 








NICKEL 


Electro-Plating 
Apoaratus snd Saterial, 


THE 
Hanson & Van Winkle 
Ce., 














. kk. So 5s 
oo William aes? y, 
30 & 32 8. Canal St, 



























Without a Brush 


What do you think of Dennison’s 

new way—glue,paste and mucilage BY 

in airtighttubes! Pullout the pin, aj 
and squeeze out just what you re- A 

quire. Apply direct from the tube 

with the metal spreader, Put the 

pin back and we guarantee you 

wiil find the contents just as good 

next time, next year, next era- 

tion. Dennison’s Patent Pin Tube 

is used exclusively for 














Good Points in the 


SmithPremier 


First Point: ‘The Smith Premier 
typewriter has a complete key-board— 
a key for every character. No lost 
time, no wasted energy, no mistakes 
or misplaced letters. Each key writes 
one letter on the line. 





















Tas Surre Premier Tyrrewnirer Company 
Syracuse, N. Y. Branch Stores Everywhere 








We have in our possession a piece of our tin 
taken from a residence at Edgewater Park. N. J. 
put on in 1855, in active service for thirty-five 
years and never painted but once. The sample is 
just as good to-day as it was when puton. This 
sample and all the evidence can be showa to any 
one who wishes prent as to the dutability of 













“Taylor Old Stvie"’ tin 
If you are investing moncy in a building which 
may be jeopardised by a bad roof, write for “A 






Guide to Good Roofs * and other literatare about 
“Taylor Old Style ** tin. 












ROCKWELL -BARNES COMPANY 
9 BALDWIN BUILDING, OHICGAGO, ILL. 








N. &4 G. TAYLOR COMPANY 
ESTABLISHED 1810 
Phiindetphia 






















For the Furnace or Boiler 


it will save more than its cost 
this Winter because it cuts one- 
third from your coal bills and 
thoroughly heats rooms your fur- 
mace now fails to beat without ex- 


Power 
















traexpense. Saves the heat which 
ordinarily goes out of the chimney. 
Requires no further attention when 
once installed, and every house- 
healder who heats by furnace or 
boiler should ask their dealer 
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about the New Era. or write for 
full particulars to 

WILMOT CASTLE CO, 
17A Elm St., Rochester, N.Y. 















Gasoline 
I.H.C. er oes 


will be teend the bed best and the most 
eoonomical for use in 
Blacksmith Shops, Repair Shops, Smaii Machine 
, Private Work Shops, Experimental 
Plants, Manual Training and indus- 
trial Schools, Private 
Water Supply, etc. 
Tiatabte also for all kinds of pumping. The 
rts opsrate. simp Be. bichly e ent an 

































develo the mart am a aj out ies ae mer. at the 
om Nae GAS & GASOLINE ENGINE 
Eateher ty eee Simple, Economical, Durable 
u re invent plas Suitab'e for all kinds of work 
vil See Wilts wrasy’ We Find before seeing car BACKUS WATER MOTOR, cheapest power known 





Write for circular and prices 
BACKUS WATER MOTOR CO., Newark, N.J.. “ae 

















wet 
rite 






sates Ra Sret ae 
shane Fou wn © from us. Write 





MONTGOMERY & CO, 
108 Pulton St., N. ¥. City 


IP STEEL CO 
MEY « 


iinNnG ON. PA 








Deafness Cured at Home 


Don't moe ie epee, My mothod cures deafness 
nod al ead'pe erie com Slics meet sar vere tak sabanh beaten’ 
oeyiite today’ tor my book, Deatness its Cause aod Cure,” PREG, AAGress 

CLIFFORD POWELL, M.D. 








DON’T WASTE TIME 





| pent. A. 337-331 Sire ¥. 





Have yourrezular phone 
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